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Abstract 


This essay explores concepts and practioei involved in tbe aetnoo of ooo-iiocar. 
imeractjve musical compositions. Established cooiposiuoaaJ and inqMDvisitioaal 
paradigms are examined kachng lo rhe development and definition of i 

composicioa that iaelf composes or faciliiaies contposition. 

Chapter one tntroduces general concepts of nmskal Offanixilioii, and prams a 
dcfimiion of meta^omposicioo Harold Cohen is mtrodticed as the fiist 

Qiapicr two ex am i nes lustcxical pceoedeots for non-lioear muskaJ ooniqioiibaa **f| i 
meta-composition. Composers and genres covmd include: Mozart, Earte Browiu 
Chrisoan Wdf, Ekctro-Acoustic Music, Uve-Ekarooic muskaJ performaoce, OXItOM 
authofing. Jazz improvisation, Pauline Oliverot, John Zorn, and D J. culmre 

Cbapcets three through seven examine numerous examples of ihe author's weak 
illustnmng inyolvaneim is improv«Mion. atgoiiihaiic composiiioii and aoM-coapooM. 
Three individirel chapteis in dedicated u> tbe developmere of petfonnances Kom u 
hyper-media documeMs. These chapters include tbe woits. TrmsHions for 

impmvisadonal mo. Prekd, for soio strin«-bass eJecttooics. and ite luilwr-s maftet 
for group improvisation and performance 

Chapter eight views of the future of meia^omposinon as a commoo-placc rnmica] 
invoivemcn, which reiniegndes contputer musre composition and performance into tbe 

Social context of music-malong. 
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Chapter One 

Forms and Meta-forms 


Consider the following contexts of musical performance; 

1) A 'cellist plays the first solo suite of J.S. Bach in a small recital hall. She plays 
from memory, having studied and practiced the piece from the written score for years. She 
is faithful to the score, and to what she knows of the performance practice of the historical 
period. She has always loved this suite, first hearing it performed when she was just a 
small child. Since then she has attended numerous perfonnances, collected recordings of 
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m the "tamr (lemg canfut not U) dp ollftbe audience by sluicing loyone's hand)^ Be 
his bnk or no music in tail of him* )m he knows mosi of the standaid lunes. A few 
ongmal raiipositais have been jjotatod for him in i slwctand, pfovkim 
■nngemeni; the nepetiuve bumonk: form for the impeovisatofy sectioiis, and the main 
melody. The sa^ pkyer stum iIk wi by pkytDg i taly improvised solo. Ataccixaki 
poAt it seems that be is mfereocJiig meJodk and hsitnodc sm«:tures fbom the staodan^ tune 
-Sielli by SiafiigbL"The ren of gjoop joins iii. soppomag the basic key centejs of the 
Rifle, aed umhcally cdloftfig the solo mih lofls and pedal tones. AAera cadence point the 
sax ptayer plays ibe first two iKMes of the tune tn lempo^ The band lesponck with the uaiial 
maoD rhytfamE Om the course of the night the ba$5 player Joosens up to the 

poop* intemeting ifaythmicpUy widi the dnimmer, haimooicalfy with the puno player and 
sax pUyer* and working with the ensemble to shape the comoiira of the music. 

Aherwards* an audkiice member who ftguLiriy listens to the group comes up and s^ he 
attoyed hearing the musical effect tta the new member had on the eosem^ 

4> You buy a CD of yom favorite taiinpiiier music composer. At a recent concert you 

tard one of the composiiioos from the disk played over tuglv^uality loud speakers in a 

medium SEzeiecitalhaU; the sHiDdsoftheinoceii^beautifd^ckar and The 

composilion mvoJved the processing of oamraJ sounds, the compuicr was used like a sonic 
microscope revealing the mtticacy of the soujtd's Inner structure. The composer mixed in 
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synthetic iKXtwies drawl) a camputo'-andy^ of mtiijai sounds Tlbe piece diOesQ^t 

j sound quite as good on your home stcico system, but it is still enjoyable. You play it a( a 

j medium volome one mofning while you drink a cup of coffee. 

I 

I 

I 

{ 5) You pufchase a CI>-ROM of a new interactive adveatine gaiDC. In the traditioa of 

J 

0ysi^ the program reveals a rich multi*niedk cnviioament which you explore freely. 
SomidlstisediDseveiaf wayshy thegaioe. Bveiy'^iace'^ thm the gaine takes you has a 
unique set of ambieiit sounds and/or music. These sounds run constantly while you playp 
they are very pkasaat and give you a strong feeling of location while yog ponder Ite 
mysteries of the environment. When you le-eaiicr the same iocarion, the sounds ate subtly 
different, giving a natural fechjig lo the cxploiation of viftual space. Other sounds seem lo 
be linked to specific features within the environment such as other living dungs, machines, 
or aspects of the landscape. As you navigate the space, these sounds give you at tr ai cues 
as to the feanines' movement or location raladve to you. Another set of sounds semns to 
ream to your spcctBc actions and could range ftom “sraitid^ects," lo a sound or tot 
whkh ts played only if you make an apiwopriate aoioo. Tbe cnviionnieot is beautiM, even 
addictive. The sounds ait so integral to die space that you would not be able to play tbe 
game without them. Sometimes, long afr«r you had found ail the clues, you enter the q»ce 
called the ^TVater-Cavenj," and stay there for Jogg periods oi time, playing the sounds over 
your stereo systetn. 


CNpb'Oqe 
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I 


; Discufsitto 

I Hksc examples tughJighi ouufm for mimcal pcrfonnanioe within a specmtm of 

I cyiTtnl practice. Each repieseins i pomt m a complex space of pce^tetei^^ 

j 

; 

j tnriwfrminalc musical tlemcnti, traditioii and tnoovaiion, personal dioice and extenial 
control, gncKtp coontinMiDD and intoactioiL DcfmiDg this space i$ miKical culone. 
(cchnokigy and the vahoox media of tnosmissioa; oral/aunU transicissiotu musical 
aotatioit» msmunenta] pedonnance, computer sound synthesis, sound recording, muskal 
mkd(tioci« perfonmnee practice and musical memory. 

The fim cxaniiik is drawn squudy horn the Ci^s^ tradition of iimmmeotal 
peffontUDce. The Suiies lament a balance between notated compositioaal specifics by 
Each, the ocalfamal nadiiidQ of pcdofmancc practice, pm^kieaiitned mtapnetatiow by an 
iasmimeotalist, and spoataneous expression in performance. FamUianty wl± the form 
allows the performer and ajodknoe to focus on micrDscopfC details and de viadoos which 
creaie a specific interpolation and pafonnanoe. The axupos^^s stiuctuie creates a vetuck 
of persona] expression and commuakalioa between the performer and the audience 
RKoeding and broadcast theologies lave enhanced this ttadiuon by creating new nu^s 
of musical dissejihnatioo and docutgentadon; we can stUl hear Casai^s iuBciprelabou and 
compare it to Yo Yo Mi^s; Yc Vo'^s lecncdiitg may be a studio construction tiased on 
aurqenms ^tikes' assembled ui a computer to crtaic an idealized virtual performance. 

The g^i£AfT| pli!i of the fictitious ooutemponry orchcstnl composition extends the 

DtapierOn: 

Fotru »di Meu-fofim 
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(ratiitiori of notaicd nuisic. Hwe wc see the jHimaiy vehicle qf transmissioci as the writiea 

I 

j soort, a pew oonposttioa theic is no body of prior interpietatioDs; [he piece dntwi 
1 

: upon coAiemporaiy pcrforn^nce pc^uce but also adds innovauve new technjquesL The 

{ level of specificatiOQ for both the condixnor and the perfonners leaves link room for 

i 

j persooal inteipreuiion. As pmfessioaaJ perionnos, they take pride and satufaction m 
( participating in the ical^oti and oommufiicadon of the aitistkcoDoepekM of the 
composer. In both of the first two examples, it is clear that the composer^ performei/ 
listener musical p^eidigm is operative Tbeie is i marked difference however, in rhe degree 
to which tlie perfocmer is involved in the interpretatioft of the woriL 

In the oarapleofthejaaz bass player we see the modem practice of an oral/auial 
uadition. WhUe ilk possible ihai the player may not see a note of writteii music all night, 
be is able lo interact in a complex and organized way with a group of nuisicians be has 
never met bcfoie. Bspecially on first meeting, the performanoe of tig 

genre detennincs to a great extent the ways in which the players will intew over the 
course of the evening. A body of comiiK>i:i practice compositions, "^standands,^ pmvuiB 
thercpeiioite,and a mass of recorded pcrforniaoccs of these forms creates a docunsDted 
base of interpretative approaches. There is a good possibility that the audience is also 

fauriUT »-i<h th«« foniis and can j^rfeciate any rcfereocM to. or deviations finn contmon 
practice. 

In the case of jazz, the spontaneous tnieiaction and cofnaumicaiion between mLicjj'ni 
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pvudpants cin be least as ImpaitBiit as the conuiainkatiion of the emcmble to tbe 
audieoce. Heie^ the coifiposer/pejfoiiinec^ paradigm is not neoessanly tbc primaiy 
miuicaJ model. Innwy cases the ooimpositions were iMt ever imaMkd to be per^^ 
this way, they were apprepnatod from popular culmre to provide a point of departure for 
ifnprovisaoon, la cases where a cofnposttiofial stmctuic was conceived of as an 
uui^ovisatidiial veiiide. the getihis of the composer may have been in his abili^ to slay out 
of the pofioanef's way; to provide a form which creates a unique miwiral ooDtexi witbotii 
rcsirictiag expressioa 

A m^or mode of cofiuEEinicatioa in this paradigm is pefformei/ perfonner or 
p^rtidpanl^wticipaciL Oxnimtiikaiion can range from being direct, gestural aM personal, 
to useUal and abstract; refereodng theoretical constnias of the language of jazz, or of 
oiber frnDS, This example presents a model of anisic as open^ spontaneoiis and 
imeractlve. The listener alan can become a participant in the music event through ctapping, 
oxwesienl tad vocal inieijections after solos or at exciting moments. His appreci^on of 
the insic rests on his einpathy with die musical coniext as much or more than its purely 
nsjsicil" oofitenL As expressed in a recent radio Initfvjew with jazz piaoist/ooinposer 
Qkk Corea, the lisieDer needs to connect with the ^spbit of adventure^ in jazz 
perfonnancc. 

The example the computer music cocitposer pteseats an extreme case of 

technologica] mfhieitee on musical trensin^ Freed from the coostraiMs of physical 

Ok 
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instruments and the need to cocMndinate huioan perfonnets, bt can sculpt sound directly is i 
vmial anisi sculpts ciay. The resuJe is a fixed musical fwra dissemiuMed by recofduig or 
bioadcasr media. In a way that no human pcifonnance activity can match, the composiii^ 
truly becomes an object, immuiabk and stadc. The cantroJ and indivklii&l acdoa of 
composidon in this genre creates a uniquely personal form. The only effect that we may 
have On the woti is In the context, loudness, and the hardware on which we appeedaie it - 
Che frame and where we hang h. The musicaJ paradigm become purely composeohsiaier. 

The CD-ROM presents a new and imiqiue case of musical form, uiteeaction and 
dissemlnatioEL Sound and oUbt media it manipulated with ibe comrol and pcmtkiD 
offered the uadlrttonal composer of compuicr music discussed above. However, 
materials are put into a dyaaiiac interface which allows the lisieDcr id fieeiy timmse them 
as a nuthi-mediaenvtroiimeoi. The ‘listener" becomes active in selecting and formiiig the 
music within the coosCaints of the envirofinoeot. The ctmsiriiots may be exteosi veiy 
composed, adding to iIb listener's engagement m kaming to traverse the sp^ Stilt the 
music Cif one woe to evaluate it purely as such) would be tbe result of a coilaboradve 
process between composer and listener. 

Usiening to the resulting sounds from an interactive cnvirociment on CD-ROM. one 
may recognize them as ^locations" withto the game, however, since they have no set form 
orstrucmie itis tUfficuk to u» tradiiional methods toevalBUc them as pans ofamustca] 
composition. As djfnamic molti-media stnictuiies sudi as this become incrtasiagly 
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comim» ifld sophisticated, we must smowsJy examine the mtisical in^icaiksns presented 
bjr this new fotm of music^ structuring and dissemUiation, 

With the exception of the CD-ROM, each of (he examples pmsedied hoe includes a 
jane-dtefinition of the musical structure that k being p^onned Is (Ik cas/t of the 
ansfRiler musk CD, the structure k fixed and st«k in a digital storage f yH hmi 
Ptooeeding along a cociiiiimim, (be other musks are to vatying degrees held in notation, 

recordings md orU/aiiiiJ history aik perfomai^ Along wkh noiion ihat 

there k piec*” whkh » being perfonncd coma tiB comll^ 

possibility that a perfemnance does not ichkveiiK foil of fitUyieaiirmgttep(k« In other 

words, (he m u sk exists within boundaries of uitetpreiatioa and perfomai^ outside of 
whkhit woiikl cieiaetoberecognued. TIk boundaries niiy Ik sub^ lo interpiet^ 
dkcossion, awl noay change ihfoiigti consensus over time. These mu s i c al forms are 
defined and recognized through their tiine-bised stmcfurcs. Even in the case of jazz, wlKre 
tk exact peiformance itructure j$ isIchowd, there k in most cases a rigid adherence to the 
repetitive form and meter of the tune. For the most part, if the eknKnts of these musks 
were performed in a dtffen^i sequence, or were played out of tempo aiaj synchrocuzatlon, 
they would lose their identity. 

ji is dear that outside of tfw first two exan^ks the composer/ petformer/ listener 
tnaogle begins to lose in rckvancc. In (ape musk, the kea of the performer and tus 
musical inicipreution k dimimshed: to jazz and unpeovkation, the tok of the composer, 

OupierOK 
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and possibly even ibe listener, is Jesscired In the ojtampfe of ibe CD-ROM. the roles of 
performer aixl listener arc fused In fact, the composttf pafoimerf iisttner paradipn is 
only operative within a vciy narrow imige of imisical aftivj^. 

The nodon of the peifornmnce of a musical con^jositioo u a ftagile and diisjve 
coiicqjt Icisrclated to the desire to produce a recopirzable and repcaJabte musical identity. 

Tl» ability »(to Ms e«iJd ii>vo(« the iieed to 000^^ 

peiftooeis, or cnaiB elaborate mnsicat machmes Ibr sound icpceseotiition and 
K^ntttonkM. -nienrgaiiiauiotal smtemtotof somernusicsmay beheld in hi»T..nn,»nfti y 
and nansmittod orally. More higiily defined and unbp* souctim may need to nJy on 
some foimof media to an additional memory aid, nr for the direct speclficatk*, 
coQidiiiation and oonirol of musical perfotmince. 


Today, tte conceptual space of omskal perform Itembi*«tr»Utions 
ftomaU tones totocuUures, and is fiided by toict^ra^ 

development. Technological chang« have affected cveo^aspec, of musid otossmissioru 


Disoeamodels of musical paniciptoioo. such as toe oomposer^torfonrmr/listener tria^^ 

do am serve to desenbe cunent p«:dce tosd ntey only nano^ 


««e™po™yworidcultute. Witodteconuttors^,!^^;^ 

dtencedtofoctoonthetepeatabiiityofacompc^ 

.ucbastoetecb™s|ogyofpn„,rsgivingw.ytodynanncm«^^ 
h««-mcdi. Along noth toUslUft come, baste change in tltetetetionshi^ 


Oi^MerOee 

Mid 

ID 







(echnotogy, afi4 the sinicturUig of inforaiiiicia 

In music, mteraclive, non-linear and Dorb4eii]ponLly based stmciuniig of 
mfoiroaijon leads io problems relating to our iraditionat deiinidons of musical activities, 

aveo the increasmgjy cojmiwft dissent 

issues. Haw then do wc evaluate musical cqnfcxts wbicii do not stress recognizable, 
repeatabic, tune-based, defined iutemetiofl? Rather than regarding them ns ‘^compowtwo^ 
we may coosider them as ''cneta-eoiiiposiiJOiL" 

Meta^aH 

The concept of “Meta-m” was perhaps first presemed in writiiigs concerning die 
wtxk of visual artist Harold Cdhen. Stining wiib his introduction to computm while a 
visiting professor of an at the Univerahy of Caifomia ai San Diego in IP68. Cttei has 
been involved in die creadoa of acomputeqr aJgarithm which maJirrs drawings 
autofwiDously, His program, AaiBD. draws upon cqwjcpts from the lidd of amficlai 
intdhgence, aiKl embodica general niks to Cohen developed thro^ 
visnai artist. In creating Aaron. Cohen lias said, “I believe that my behavior in 
programming the michiiM: to simulate art-makmg behavior ia, in itself, pdmaiily an-making 
bdwvioc.^'T This refietcive mvolvciDCiit, the artist building a model of art-making, became 
Ibe basis for Herbert SiinMi to write the fotlowu^ in a catalog for an eiithibit at the Buhl 

* From Pamela MeCOrdack, AaroH^$ Cede, Meta^art. Artifltiat fmeUigeace, 
and the Work of fiatold Caheti (Hew York: W.H. Freeraan and Compiny, 1991). 
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Science Center in Pittsbux^, PfennsyJvania m 1984 : 


to ihetooJt“Aaron's Cod^rv^ma McQjrfuckdevelops the imnandm«* 
consts«itly as; “Meta^ ««ting the fimctional equivnJent of the artia."J or, “a pi« of 
«tha.i.*ir™tea^“4ftorMcCo„h^^^ 
defijJitior of meta-an and the woric of Cohen; 


refeiHitial in that self, 

is lemsemed by a computow^^tw ^ “* *' of anfciag an 

OTMS own lulet and makes drawings.re^g 

***“'*”‘fe of drawtna it ton decisicms about each 

'•"'^'Wnta^ oSWfpro^' “"VK^rihera ooiiJdhav* bero »o 

disdna ftom an attto ** pnettsu 

pssrssi» 5 SSS='“-^i^‘" 


tbtd. 46. 
Ibid.* 35. 
Itxd.* 46. 
Ii«d.. \95. 
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la ihe book "Digjui Mantias," Swpben Holtzman aoempa (o establish an aastheik 

ftwadaiwo for the ose of cornputets for cnativB expression. He states that the ux of - 
cewipows ia the creative process-mandates that w ihin^ 
fRocesses in mins of abstract stnicuues and the manipulators of sach stroctines." He 
views be compiler as ibc '‘uliiimte nwnipalfllfjr of afasiract smictiae:"* 


UltimaiBlv die 

ron ^rm usi realize its ■coosouetifflis" in some mediion to enable us to intei^ 
Je^KnclMnietutestthaseiiMted. Owi^tetsconsiniaabstiactrqnesentaiioiB- 

ateirao stroouM - that can. With aRirapfiate niles, be m^d onto aiy number of 

dirieiefa inedta." 


He further describes the unique qualidcs of diese rep«sciitabons: 


TTic repi^[a^_mamtained wito !he computer in some ab^ 

sense, be of as a metamedium. The repfcscQtatioo withio the ccmpuier is 

not the medium for its realizatioo^ h is m absiiarted fonn - a 

of w structunes iJiat wU] be rts al i z ed in some other tnedi um_ Hven viitua] realities, 

which aie nev^ realized jj) a tangible medium and which only cKist widiin a 

compoter, must be mapped fiom the computer's abstract lepresentafioo to a fbim 

experienced through the senses for human intcipretarion-^ 


Holztman examines different ai^xoadies to using the computer in the oeative 
prtJCBS, noting that while ihc oomputer is a tooi h has ilie potential to take on a rale that 

* Stephen Holtzman, Mantras (Cambridge: The MIT P«b, 1996K 

vit. 

^ Ibid., 215. 

® Ihid,, 216. 
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conventiopd fools cannof. XracUUQiiaJ looJs, sucb as a paint bfushp do oot functioD wichoiic 


a human guiding foite. bui: 

LTolike such traditiocial tools* coasters used in auioiDated creative processes have 
an iudependeDt role. Used as a dici^on^makmg tooJp tl>e oompUier is an calensioa 
of the muid. a too! to manipulate abstract objects and stnicuires* rather than of the 
hand Of the eyie,^ 

These: [ckjIs need not he eiuirely autonomous thanking machines, instead they can be 


conceptualized as ^’intelliigiecLce ampU/lefSp** Hoitzmau {Quotes cocnpuier Fkdwkt* 


Brooks: 


I fcelgw the lue of comi>gCCT syrtems for iateUigeneg amplifirarinn k m..rh nvmr 
“<• **|jl ** « m point in Uie ftituic, ttuui the me of compyieis for 
arttficiatimefl^^CAl). to IbeAleonanuniiy, the objective is torepl^dtr 
toman mind by lie loachiae and its program and its data base Inthe lA 

rami^ty, tf» objective is to (wild systems chat ampliiy the human mind by 
axiitaiies that do the chinps dm ihe 


Meta-composition 

A "ineia-coiBpasition” is a composidmi that itself composes, or . 

composition^onnance. It can be a c«istn«:t of media, oral/auml ttaasmission. and/or 
eleetionk technology. The moa^timposition infdnns cooveodanal activities, such 

«compasition.impmvi«siooorperforma«*.,«itsdf 

bi«d musical emiq,. It range from ase. of rules forimpmvisation, torn, Mve 


Ibid. 21S. 


CJ«p<wOw 

Fofnisai,dbto*.f{jnns 

14 


10 


ftrid * 211 








-^ia compu®^ iMerfacc which dynamicaUy coordiiwies miisicd 

intend'* 

„v forms. AS withconiposiUon,ii»ta-coinpoauonisbothanibsiiactk>ii 

,ofonoaijon‘n"*^>‘ 

- J an Acdviiy; a and a verb. 

Two ba^ic gn tcha for meta’Conqwsiiion wMch should serve to diffenentiate it fran 


c^musicaJ strtjcturtts are- 

i) inierptet^*^ of * ™ta-cQra|Josi[km creates ciuskal sttucHms which will 
differ in some ways in each instantiation, as a result of dynantic processes. 


2) As apposed to mcta-ait, the realization of a meta-composition may be carried oat 
by humans and/or technology, 

Mcta-an, as described by Simon, McCcwduck and Holztman, has dedt mamly with 
die modei of the "meta-anist/ teacher " pcogrimiiimg the “artifl/ computer,'' k onkr to 


cicaie an identifiabJe "afi-object or compositioa.'’ The concept of metihail as applied to 


pejfOTuiance and mtcracti ve genres diusi be extended to Include the eollabofatioD betweeu 
the meia form and the panicipanis, and the use of the meta^form in the stmcmiing of new 
cuvirenmcnts for huinan imeractioiL In this way the imponaoce of the computer as m 
artist id realizing mcta-cooqtoisiticin is dimin i sh ed Meia-cocDpcktional 


strucnjuts can be reaiiza-d k 

“ °y computers, humans or a combination of both. In this way, the 

concept of 1^ 'Ijuildin 

' g compQ[cr-|>ased axillaries that do things that the milk has iroubfc 

P^cularly interesting when ^iicd lo mcta-cumpositional designs fot 
“"teKiiveperfonnjn^ ^ 

ooes the use of human perfonners and improvisors as 
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autcwiomous coUabomiofS. 


« ‘^s«»«Jte<aicoojpasscoiimlessfanB 

merelypefftnnMice, TheirKJjiioojrf 

Ih^rausfcsttachusag^atdealabootteium™-,. . 

^ “w«pwer, njteractjve peribnnance 

■>—-- 

diiccnoos. siorod sounds. aoiJ 
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signal processing routines. The pft^aiatioti of these stAidurcs is meta-compositiofi, their 
use can be in contexts such as composition, pcffonnattze, improvisation, anti msuliation. 
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History and Conceptual Background 


1««-.1«»«. c™„, „ a. ^ 

-n.. ,«u t* n. 

li. -n. M^ica E,p.™„ ^c«^. 
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stales te 


in fact* composer* perfbnuer* and listcDcrcafi, without undue exaggcradoci* be 
legar^ not only as three types or degrees of rdationship to muskp but also as 
three successive stages of specializaum. In the beginning* no doubt* the three 
were one * 1 


He vieiTOihe emergence of the composer as happening “at the moment that a bit of musical 
material took on a foon that its producer felt coropclkd !orepeaL”i2 The pafonner^s role 
became clear as “the fust musician who played or sang something that had been sung 
before.”i3 Ustening to music as distiuct fcom reproductag it is described as relatively 
laie* a relaiivcly sophtsticated, and even a rather artificial means of access to iL.*“t4 Even 


though the three are viewed as separate* speciaUzed activities. Sessions retteiates: 

I have tried to show as clearty as possible that cofiiposei* performer* aod listener 
each fidfiU one of three separate mocUonsio a total creative process* which was 
origtnaUy undifferentiated and which is slill essentially indivisible... Iht essential 
is that nttisic is an activifyt it is sorncthing done* an e}|pericii<re liv^ thfougfa* with 
varying intiemity, by composer, peifonner and listener^ 


We see in Ihe emergence of this paradigm the sepaEatiun of the roles of composef* 


^' Roger Sesskias, The Musicat jExperjence af Compoierf Pei^&rmer, 
UstefUF (Princeiod: Princeton University Press* 1950}, 4. 

> 2 [bid* 5. 

Ibid. 

Ibid. 4. 

Ibid. 9. 
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performer and lisiener stenming from the desire to mate a tniskal experience lepeamhle. 

In ite way the technologies of nomdcm, puNicahoo and diaribuiioo have defined and 

created the ‘•aitifici.t" (according to Sessions) schizm in musical (amcipation and ^ 

appreciation that has developed in our society. In the days when the primary mode of 

musical dissenunation was through the publicaiton of sheet mos«. many people wme 

‘-i-l-ama^nrperforn^s.encoum^^ 

music.compositte^. Thi^mvolven«m..asthoughttoit«ret«e^ 

genius of great composers and virtuosi: 





Recofdings enabled musical pcrfotuance! 


extended the tnitsical public fitm the 


s to be easily repeated. Radio andtefcvision 

“n«nhalltea-1t»ssaudien«."n^^ 

wide. Undeistanding of new musical works he«™ ■ . 

viewed more as a result of theif 


lepetmon, as opposed to the empathy of the audi, 


As Sessions stales: 


ience lo the musical perfoimaDce process. 




t€ 


music lies in repeated 
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bearing: one must hear it tiU tbc sounds arc familiar, until om begins to notice false 
notes if they are played. ^ 

The ability to have this kind of intensive repeated pcrfbnnance is gready enhanced by « 

recording media. As Aareo Cdplaijd states: 

The key lo the understanding of new ouisic is repeated bearings. Fortuoaldy for 
us. the prevalence of the long-play disk makes entirely poissibk. Many 
listeners have attested to the fad ^ incontprehensibility gradually gi ves way 
before the familiarity that ofdy repeated he^gs can give.i^ 

Tbe introduction of imnding technology has greatly allcied the experience of 

composer/ pedbcmerancl listener. The paradigm often now become that of composer/ 

perfonneif recording/ listciter. Tbc issue of repeatabiliCy, the basis for the triangle, 

becomes essentially moot The sound recoidiiig has a imique quali^: it seems dial one can 

become accustomed to, even accept as musical, most anything that one is exposed to on tbe 

fixed medium of tape. Consider an analog recording: the sounds of static, cikks and pops 

set on tape become, over lepeacod Itstenings, an integral aspect of our expenettce of tbc 

music. 

Recording technology, in a sense, aUows anyone to be a performer in that he can 
“play” any mitsic at any time. By developing unique compiiatioas and mixes, he also 
becomes the composer of new forms. Even in this rudimentaiy use of technology, we sec 

Ibid., 9i. 

Aaron Copland, What to lisUA for in Music (Mew York: Me Graw-Hill, I9i7), 
131. 
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mieracLon witfi dcarcmic inedw as an essentia] force in bealing the “sdiiam" 


perfonner/ lisieiier and cteating a musical ctqtMC which is again based nrim»iiv n, 
panicipatioQ. 

Along with intaea in interactive/paitidpaioty ntuad forms ca«s a focus n, 
ending musical stmetumsv^^ These dtffae^es « 

mge from uaditionaJ -intenaetive" parameran. such a* tempo, nfoam. vibr«o eic, m 
metMomposttions which have unique content and fom, in eveiy 
'n«^inm^eMinmeta^(«npc«itionbtra 
™e«mp.esreia.i„,Ultfode^^^ 

Mozmi's UusiluJisch,s Wu,f,UpM 


(Masks! Diet QiM)hvW -s 

ozart, [mblished postbunwusly m 179^ 

JJiJumel, 

sixteen h.R of a MinueL Fbr the Sft and the 16 th bars he made 
other bars-eleven. Eachof the fragments 
would cmam an acceptable minuet, foffiiimg 
of Viennese minuets of thai 


I Is the Musihiluchfs 
I posthumously to 1793 by 
possibilities for each of the 
two possibilities, for aU 
coostnictedso that any possible succession 


'2nd 


oooipositioftaj requitements 


Mte- To lealtae a version of the 


sided dice, suinming the msult. 1116 result is 


minuet, one losses two six- 


set for each bar of the minueL This 


«» s teble of possibilities, a diffemw 


Pn)c«s generatm .huge number of possible 
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“variations*' of the minuet (approjt * 10 

Tills compositional concept had pfevioUKly been tried by P. E. Bach and J. Haydn, 
but Mozut's piece is now by the best known example. ^ In recent years several ' 
world-widc'wcb sites have developed which Bie d^oted to real-time impicmemaaons of 
the Musikdisdtes WuffeispieL 21 These sites provide interactive iateifacies which give 

mfomiaiioQ about the history and concept of the composition, aiiowing vmm to 
sponuneotisly generated minuets via MlDt 

Contemporary Examples 

Since the 1950s, many con^wscis have investigated the possibilities o# 
indeitniuiiiie music formed as a result of dynamic processes. Three main approaches are: 
spontaneous ordering and combining of pre-composed musical materiaU in perfortnanccp 
the incofporaiKio of live-eJectionic designs and organizaiional sch^nes available through 
media lechnok^, and stroctuted imiaovisatioa TIk following discussion presents only a 
few key figures relevant to the history and devdq»nenr of inela'C0[iqK>siti4a. 

Zsefii Ruttkay^ "Composing Mozan Variations with Dice," unpublished 
pkper, (Amsterdam, Netherlands: Vierkint FoundaliOn* Vrije University, 1996). 

H. Gerigk, "Wurfelmusik," {Zeitschrifi fur Musikalischc 
Wistenschiften. XVl S.>, 359, 

J, Chuang, "Mozart’s MitslkaUschts WurfthpUi^’* 
http: /f204,96.11,210/jeh u an g/M u s ic/M o z art/moz an. cgi, and, 

Zs. M, Rotikiy and B, Boskamp, "Composing Mozart Variations with Dice." 
h[ip://www.cs.vu.iil/-zsofi7iiiozirt. 
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Earle Brown 


Earle Brown has produced numerous wwfcs employing inoovuive iKKatmuI 

designs. 1“ Jiiscwnpositjoiis&mn the eariy 1950s tepioneerodgnphk 


riotahoo" (which has conatmbecahedproportiotalmmm^ 
Sttuctwing of comp««ed musicd nwttriats 
Ksimeres. focused <m graphic systen« in which new m 
role in the essential namro of the nmsical coocephon of tta 


^usc of the new notati on. The “decotative^Sli^^f^**^ diffaCTi chancler 
but I am more concerned wiOi the possibiliiies ** “* pleasute 

produce an aural world which 

“teality" which has not erU y . , ) Mtatew and analysis and cnaies i 


i*nponaece to “spomaneity, di„ct spontaneous 
compasitional process."a His works allow pen 
process of structuring musical form in perfonnance. 


! action, and more spouaneiiy in the 

compasitionalproce«."a His works ahow performers direct 


conceiving form 


enfiagemenc m tiiic creaiive 
He discussed this '‘non-methotr of 


Gnnrtrrf, 72/2, 1986), *”* Performance of New Music" (Muucai 

EifJe Brown, "Panel n- 

o/ of 

OupoerTMi 

ry and Coinqiiaij Backg^xjixl 
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A functxMj of people acting directly in nsipoiw to a described enviromnenu 
accepting the fact dial there is no formless dung or event and wishing for the 
coexistcfKc of latjonailty and iiradonaii^ in the unfolding of Fom as a dynamic 
process. 

He viewed a worit and any one performance of it as “a process, rather than stalk and ' 


coodusiver" 35 


For me the rnobility (or maiabitity) bad lo be expressed during the ptrf^yrmmct of 
the work (as in a mobd of Calder), and express^ spontaneously directly by the 
performer, as in the unraediacy of contact between Pollack and his canvas and 
iMerials. These two elements - mobility of sound ekmems within the wort, and 
the graphic pnivocaiioa of an imrase cotlaboration througb-out Che composer- 
nocatiofi-pcrfonner process * were for me the mosi fascinating new possibilities for 
^'sound objects” The necessity for a new means of graphic repfesentatkiit is 
obvious.2« 


The fuDdamental motivation in the creation of these woits was the production of a 
" 'multi*ordiAaI' comniiinicabon ictiviry between the composer^ the work, and the 
perfonncTf and a similarly ' open* potential of experience for the listenei.** He felt that this 
view of structuring music ncccssimtEd a redefinition of the concept of a musical "work” as 
being the ''activity of producing as well as die acquisition of a fuial lesult (the influcocc of 
Calcler)^n 

Earle Brown, “Form in New Music” (Sow/'ce 1/1, 1967). 48. 

Earle Brown, prefatory note from Fo/in (Associated Music Publishers, 

1961). 

Earle Brown, "Panel Discussion: Notational Problems" (Propeediugj of 
iht Americm Snerery of l/niversify Professors 5, 1970), 192. 

27 Earle Brown, “The Notation and Peiforniuice of New Music” (Musicat 
Quarterly 72/2, 1986), 199. 
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Throughout most of Brown’s wort th.- 

work, the coroposiUonalkientties-’of his pieces iro 

strongly nminiaiaed. Even when dealing with r . 

fi opcnfonnitemaijitainedandcofg^^^ 

aiKJrepresentingaaon^i^,^ ^ 

Brown refers to the work^ December 19^7 . - 

®Iwfic«ion in tenns of coment anrf fnr^ 

_ 

™ more msiruments and/or 


ClupterTwn 

u 





sound-producing media," may be pedbrmed from any point in the deEui^ space, for any 

duxation, and may be performed ftom any rotation, in any sequeora. Each perfonner is to 

play from his or her own s«Ke. usually wUh no proliminary ikfiiiitiaii of the ewits beyond 

the pedbcmaticc duration. Brown writes later: 

December 1952 raises a question whether a woifc whose form and content are 
differtfle in each perfomunice can be called ''open foim ” My personal answer ts no; 
in order to he called an "*apta a work must have m ii^tiflable coocetit 
which then can be formed as in T^vemy Five Pages or the Forms works. 

.. , ...... ■ :aJ activity 



performed. December 1952^ is as much a musical work as any ever heani It is 
only one's attachment to die acadeoiic concept of iiientuzc, an ait object, that is 
violated. The form which the work takes is a form of collective consciotisncss as it 
moves thiough a labyiinlfa of envimamental infLuenc^. A perfonnance is 
composed rather than a composition is p^ormed 1 prefer to think of focm as the 
result of activicy in relation m a jabyrinih of inif^icaftioiis rather than is ahxed 

configuration. 2S 


Christiaa Wolff 

Christian Wolffs early music shows the influence of his close lelationships with 

Cage, Feldman and Blown in New York. About this period he stales: 

The earlier woik is more concerned with indctcrniinacy. Wbat 1 was particulariy 
interested in, more than either Cage or Feldman were, was the question of bow 
peifonneis relate to each other, not necessarily in the psychoiogicfti or social sense, 
but more in the sound that resulted when pm^pie had to co-ordmate with each other 
in ceruin unpredLctabk ways.^ 


28 Earle Brown. “Form in New Music'’ (Source 1/1, 1967). 50. 

Geoff Smith and Nkoli Walker Smith, A^rir Voices * Americart 
Composers T&Jk About Tkeir Music (Poflland Oregon: Amadeus Press., 1995), 
215, 
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FOftl, tOft 3 FEOFLE 


cmmvmma^r 



1* ^ 


^wnim* jfNiy c. f, 

Rflum^2aJB^^i^nVlto^(f. ftrr.gar3P.iyft, 


« #73 Ihrt *»^s«ilv 


T*ft. pf.Y, ti 3 i 1 t 


specifying musical events as the i^nfif 

pc!ffoini«s.or(heenvirDnii«nt Reurc.K.^ . , 

lias notion is iiKBt often indetenninae with . 

eiihernebieoTb^sclcfdeped- f"”**«>Stevesspedfyin* 

«* «n U.e .nshttn^nt). «td rtvthm (black ^ 
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white notes are of any length). More highly specified are the conditioiis forpcrforniw 
sooftd inleraciioiL Symbols spedft' relationships snch k. “Play after a previous sound has 
beguiu hold until it stops,” or, **Stajt at the same time (or as soon as you are aware of as 
the mxi soimd, but stop before it docs/'30 

Other symbols describe the number of tones, the number of dmbre, and qualities 
such as “a sound in some respect dissonant with what immediately precedes," ''*a sound as 
far away as possiWe, in some aspect, hois what immediately ptecedes iC or “a sound in i 
naddie place, in some respect, of the sounds aroimd it "31 


for 5 or 10 players, has an etaboraic fontial scheme which sets forth many ways in 
which the res pages of the score could be used in different performance sittaatjons with 


different numbcfs of players: 


A pcrfonnaiioe stmld use, if five players are playing, at least pages 1 to 5, one for 
ca^ player, or pages 6 to 10 (players 7 and 8 should each have a copy of page 
7/8), or both, player #1 using pages 1 and 6, #2 using page 2 and 7, etc.; or, for a 
longer performance, each player can be given copies of all ten pagcs.^i 


At a certain point during a performance, a signal is grveEL and all players are to play a page 
consecutively, from left to right. When not playing ooojectitively the players may go from 

Christian Wolff, For L 2 or ^ fieopU^ (New Yprlc: CF. Peters 
Corporiiion, 1964), In si ructions. 

Ibid, 

Gtristian Wolff. For S or 1$ People (New York: C,F, Peters Corporation, 

1963), 4. 
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any event to any other, as long as they follow the mles for cootdiaatioo at lOl times. Ow of 
(he pfayers in the ensemble acts as a conductor deciding oo a general pfoccdurc for ■ 
pcrfotmance and signaJJiag group events such as the reading of a page coosecutiveJy, the 
start, and the finish. A performance can be of any length. 

Electro-Acoustic Music 

lUe Waoyofctecirewicoostic imisic is filled wiiti Dumnous anempts wmkgmt 

huinannuisicalaedvifiesaad values. withtl«ev„ ^ 

particular in«,ea ,o tins discussion are appnraches toelecno^oustic n«sic conrpodtka, 
which attanpied lo find IK* to combine fomalized .bstmet sJructures (composita.) 
wilh spontaneous performance processes and inprovisanon. 

Tape Music 

Ik wn of IV «uslc ^ 

»V«1. Vl«n- 

perfonners and the fixed meditim of tape. 

I" I™'*“iy ”'1^ pev™.~ 

1,M™d.«0ovV05,W« 
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on tbe tape playback to anchor tlie performance. Davick^ observes: 


Despite the rhythmic aspect of the tape being totaUy tiayieklkg, performers can still 
do small nibatos, taking some freedom in the interpretadoo, and somehow 
coR^nsaie for iu because the tape is totally leiiahJe in sustaitimg the rhytbm.^^ 


Conductor Jan Williams notes a quality of sound on tape whereby fimiliaiity wiib static 

media becocnes a new form of ainral traasmissiofi in musk: 

Since the tape was always moving at the same speed, it became tike an ainal score, 
andcoordinatiog with it in the process of tebearsaJ became easier. The fixed nature 
of the tape allowed me to rtJy on it 1 don't know how it h^peoed exactly, but It 
seenKd to be possible to develop a sense of dK passage of time not based on 
seconds but based cm cvctis on the tape,J^ 


In other cases, composeis developed a more flcKible coordinaiicin between tape and 
performer, Lukas Foss' MAP(%91\) coordinated inteiacdon between perfoimcrs and 
recorded sounds on tape as a game. At certain penou in pcrfonitance, the insinjineittaiisis 
are asked to imitate the sounds on tape. Joel Chadabe ekkcs the foiiowizig in his book 
EkaricSomd: 


When he began to w<Mk on 1970, Ftas’ inteatioii was to create a piece in 

which performers would improvise with electric sounds on tape. As rehearsals 
progressed, however, be concluded that the electronic sounds were functionmg too 
much as a score; arid that realization came more or less at the same mne as the idea 
of creadag a game, the niJes for which would produce, as he put it, “a music that 
would happen by itself. 


^3 J<sel Chadibe, Electric S&und, the Past and Pfomi$$ of EUctmnic Musie 
(Upper Saddle Rivef,Kew Jersey; Preotjce Hall, 1997), 69, 

Ibid., 69. 


35 


Ibid., 71-71 
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Tape nuisk wtuch incoporaies live peifcnneis changes oiir cngi^incM with 
sound, and oiir means of musical uansmissim. As composers of tape music, we ask tfK 
performer lo do more than leant a written score and follow its diieoioos, the petfbnncr 

nrnst also aurally assimilate tite tape part m great When this can be aecocnplished. 
tite nuance and sulntay allowed ite electtonacoustk iMisk composes 
traiisimnedtottteperfotii*rinsound,raiherthaQindi^ Ttunew 

relationship points out the power ofthe elecimoic media as an o,g«iiing Kmesme in and 
of i(self.evwi without a traditional written score. When graphic nounons of the t4« are 

irteludedindtisreluionshiptheyfimmionas.m^^o^^^ 

sounds have been learned. 


Perfonnance with Live^lectronics 

>"a«y of live-ekctronic music performance isa vast topic also n«U beyond ifae 

- 

twrged m the 1960s and 1970s. each with adifferem approach to structuring sound. 
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perfonnaocc, other mectia, technology aod imciactiofl. Significant among these groups 
were the League of Automated Music Composen, the Hub, the New Music Ensemble, the 
Once Group, the Sonic Aits Union, and Musrea Elettroeiica Viva (MEV). Many ideas * 
about the rejauonships between group impiiovisation, comjxisiljoii, form snA dcctronics 
catalyzed with N^V, 

MEV consisted of Allan Bryant, Alvin Ctinan, Jon Pheneplace, Carol Planiamura, 
Frederick Rzewski, Richard Tcitelbaunu and Ivan Vandar. It was formed as a collective in 
Rome in 1966 for the creation and performazioe of live-electrooic tmisic. In writing about 
the group, Fredcnk R2ewski offered this notion of t^amic musical structuhag in a 


technological cofuext: 


Sc(»ES and tapes, when used, do not constitute the final objective form of the wofk 
but are rather reservoirs of stored information: sound sources, like the instromeuts 
ihemsdmsid>jca to further operafiems during ped'on^ In this frame die art 
of compositioa, unlike the tiadtiioDaJ discipline, becomes aprepaiatory ritual to 
music: it extends the soldering of transistcHS, the arranging of concerts, and all 
acdODs which create the conditions for the possibility of music. D beconws 
basically jm ait of inieiprecatk)i] rather iban of consouaioa: the <^godcs which it 
employs serve, not to define the fixed riiaracteristics of elects, but to define fields 
of actions whose final course is decided in the nKnnentary encounter with 
unpredictable life situations. Above ah its materials are not known and limited but 
consist of aew and la part urradonal phawmena directly connected with electronjes: 
the poformer' s entire body and his sense of identity are affected by such things as 
intemodulation and feedb^. It strives toward a new concept of harmcRiy which 
goes beyond mere fomtal rdatioas and deals with new ones such as that existing 
between many Individuals considered not as niere ''performers'' but as living 
bodies, and the relation rxeated between the todividual and his own “double” - the 
electrooically transformed signal issuing &om the loudspeaker membrane,^ 

hi a collage of quotes presented in Smirce, Rzewski offers the following insights: 


Frederick Rzewski, from "GrOiipS,** {Source 3/1, 1968), 66. 
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No jroblcm in form or oonstmctioo, the fonn is the method 

InstniiDcntal music and interpretations as they arc nojinalJv Dneticed ve iust a crurfe 
form of prognunmmg. Scorcs etc. are a primitive forctSiS^^ 


Live-eiectrotucs enabled a dynanuc inieiacuoa and engagement with technology. 

In rJiany cases, extrcindy simple constnicis and processes had profound impttets oo 
nmsical perfonnance. Consider the i^-loop. this simple constnici has virtually pnMiipfed 
its own gemei from Teny Riley's "Jlfescaiin Wijr (I960)," and tfu G0 

( 1963); ” to Steve Reich’s “/fj Gofsia Xaia. (1965)” and "Come Cw(l966r which, ilong 
with has work with Terry Rifcy paesendng “fe C” ultimately inspiied numenaus repetiti ve 
Md ptttsing compositaoiis for live iiaiis,ciaais;3« m real^inae anapiemeaaiuiofis of Alvin 

L«cier’s’7e„yim«gienA»mfl980)r 

naiaancdaequahtiesofthetapedoopCsucha^ 

.be l^ecn "/am Man-^ by perfonners Rctet Fnpp. Bill Frisel. David Tom otk. 

WolfgaagMudaspiel. The sm^ntte of the «pedoop represca^ 

“intprovising" senaedaing d«t insuntly Udtes on the e«d qualities of a or 

composihoaa. -rdiaag can the., he played-h^ 

or saved as a sort of auxiliary a nusical menaoiy to be bmoght back later within a 

^ 7 Ibid., 67 , 


Oeoff Smith and Nicola Walter e«i.k 
Coatposees 7n« Abear TTiefr mZ 2,1 


New Voices - American 
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perfonmoce. 


Coinpatcr-aided Composition and Interactivt Music Systems 

Compucer*aided compositioo (CAC). predates tbe use of the coniputer as a medium 
for sotmd-syotliesk. Since the mid-1it has prompied a dch body of diverse 
cou^moDs and mustca] tboughL In the last ten yeais^ munerous generalized 
programmiag cnvirioomeim for nmsicai composlticui have been impiemented including 
Miller Pucfcei'i MAX, f^l Lansky's Cmix/MINC^ and otlKTS. Theseenviromiieats 
allow the composer to raske a libraiy of dynamic compOfiitioQal tools. These tools can be 
comhmed and cnsiofnized as needed in the ci^tion of new works. 

hi ncxHfeal-tijne envinminents, an algodthni can be used lo Buditioo Dumeious 
insumiuioQS of i compositional idea. The compo«ef can then choose, edit and mix the 
i^esults tobt his needs in the cneaiionof tape music, or scored music forhve perfonneis. 
Ooceacompositiona] structure has been developed it can be used in the cfeadoo of a series 
of works with similar features; ooftstder Paul Lansky's series of/die Ch^er {Meoes, or 
Charles Dodge's ^icul compositioiw. Profiler Homdetay and Viola Elegy. By altering 
i^l^vdy '*high-lever' feaiuies of the oompositional structure, greatly diffenng 
^ntpositioas which are clearly ''cut &pm the same doth'" can lesuJl 

LA Hiller “Music Composed by Computers - a Historical Survey," from 
Lincoln ed.. The Coa^iirer and Miuicllthica' Cornell University Press) 42 - 
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A recent significam cxtensioti of ihis line of development has arisen wiih the 
of computers to tcalize compodnonal algorithms io real-time. Compoaers am ooiv tntewt 
directly with the computer and receive immediiMe feedhaefc. Real-time algoriihntt can at» 
be used in pcrfortnance^ as Rowe states' 

^ ““““ conyosiliooal m 

cimeni c^ter niiisic systems are abfc » mod^t^ 

S«bXige*of 

lespOTKiolfve input aie the haJlmaik of incoactiveawsicsysiejiis Inmaivitv 

^ experimcsntttima with 

can be perceived immediately, even as the variables m being mmipulatedS^ 
CD>ROMs and InteractiTe Media 

artistic quality of this new genie is slowiv rk>iMio*v * l 

yttevdoping. At the present time, few CD-ROMs 

aimant lo nwre than adide siK>w i 


primitive user interaction. 

hi 1992 Mortoa Subotnik released 


presentation of images with poor grade soond and 
5 Scenes from mi Imaginary Bol/er •" as^ 


40 

2 . 


Rowe, Imeracnvc HfuHc Syjfei„j(Catiibridge: MIT Press, 1993 ), 
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first piece Df music compost specifically for CD-ROM.**4i tIes work offers Cl>qualt^ 
audio of Subotnik’s compositions in addition to digitized images aod texts by Max EmsL 
Tbc compgier interface allows the Usteoer to choose the order of movemetits, and the * 

opbOQ of expcnencing the pieces with “composer’s comments " brief notes about the 

* 

conjpositioa which appear oo the screen during a petfomianoc. Whik a movement p^ays 
then Is virtually no user-inteiactioii except to stop the play-back^ 

Uuric AodeisoQ has also created a composiuon forCD-ROH m coUaboiabon with 
designer Hsiz^Chien Huang entitled, “Puppet Mciiel,'^i This is a much more dynamic 
work inctvporuiqg audio, video cltps^ ammarion. and graphics into an interactive 
“perfamiance piece.” TTieie arc numerous |ame-ljke inierfaces to iiwiclenninaieiy 
stiucnjTBd sonic and visual events. In conjunetko with the CD*ROM, Andason 
established a world-widc-web site accessible to “Puf^t Mote!" users allowing them to 
o^aimie ID interact with new material within d>e strucnire. 

The Q)-ROM addresses cuneot pfoblems in transporting large amounES of data 
‘^c’cded for sound and visual images, it also addresses indiBiry’s need to create a common 
formal for the nuss^stiibutiofi of dyoamic media stmciutes. As die uMemet grows and 


UncT notes for Morton Swbotnik's CD-ROM, ”A1I My Hummingbirds 
H*ve AJibi,- (New York: Voyager. 1992). 

Laurie Aadenoa. Hsin-chiea Huang, “Puppei Motel" (New York 
Vfyagsr, 1995>. 
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reaches necessary speeds for streaming large anaotint of data, other, less coimneresaJL 
fonns of raeia-cofnpositioaal distribution are devdoping as well. Soiiw composen 
distnbuic their woifc through special mteiest groups developed along a piiticuhr compute 
imisJc platform, such as the language MAX. Ocher composhions are archived at vanous 
Sites as ewcuteble computer programs. Already, pieces stteb as Brad Gartoo'i men- 
composition Looching, which qwnUMously creates uiKHtiuic background musk oo your 
computer while you w«k. aided the globe providiog , techndogKally me^ 
ooe^CMme ioteradion betwocft composer and listener. As witnessed by the deveJopoieai 

Of web-sites for tlte ^ 

fbrdynamic musical dissemiiuiion are being developed. TOs is creating a new model erf 
niuskdenga8entemarKlt,amn>isdon..„w-clte^ 

technology. 




feature of iinprovi^ . 

individual musical creaSis at the nw ‘ P*™ts mtefacUon between 
coinpositioa43 the time of conception of music; m this iT^niifce 

For improvisation, unlike most ^ i 

western musical production in the last 200 years, 

Roger Dean, A?eiv Struemes in ^ ^ t 
(Philadelphia: Open University Press, 1^) Music Sines 19^ 
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can mvolvie siEnultancous paiticipaiion of sevcial cchcftaiors, Compositioa laitty 
involves mocc than one niusician ; and die vanoiis pcifonners wbo coctribucc to the 
fiaal pfoocss act Jaier, and thus do ekh intmct dtieciJ)^ with be compom, and 
viitu^y never change the written form of the woriL This uiteiactioa is one of the 
key amaoioiis of impfovisalioii, and one of the features that make it at least as 
valuable as cocoposition. Indeed, composition by individuals working alone is opt 
a widespread activity in roost cultmcs: improvisaiion by groups is more widespread 
md is also used m the pmchictioii of musical entities ieamod by rote, and which 
remain firmly fixed (and hcoce ’composed^) for several peifbnnances,*^ 


Many improvisors speak of tb^ art as a “way of lifc^" a constant process of 


^wtb isd setf-cvaluaiion where ooe is always in a stale of prepaialion for (he next 
pcrforauiice. No composition, PKording, or pcrformaiKe is an end in itself but rather a 
ftinie in a lifc*^long development, a constant process of pracdcingt poforming, and 


listetiiitg: 

.„itie popular dcfmiiioiis of improvisation that emphasize c®ly its spontaneous 
Liituiiivc natiire - charaetKuing it ns the “making of something out of nothing” - are 
astonishingly incomplete. This simplistic understanding of impiovisaiion belies 
dtscipbnc and experience on which improvisois depend, and it obscures ite actual 
processes that engage them Inipfovisatioo depends, in fact, on thinkc^ having 
ahsoibcd a broad toe of nausi^l knowledge, including myriad cOfivcniioos that 
contribute to fonnulaijni ideas logicajly, cogently, and expressively. It is n<« 
surprising, therefore, that improvisors use metaphors of language m discussing 
their art form.^^ 


Jazz is an example of an aural traditioo of improvisation which demands 
'Ctxisklerahle study and assimilabon of a musical “language"’ including: a body of standard 

tunes, harmonje progressioiis, melodic patterns, and rales for harmonic alterations and 


Ibid,, xiv. 


P»yl Berliner. ThinkiHS i« Jazz, tht lafiniu Art of Improviuiion 
(Chicago: Hie liniversity of Chiwjo Press, 1994> 492. 
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subEUiutKHis. As Stated by Paul B(3iiftcr 


The languagL 
convey iiK^ 


HK^ chan coocepiions 

syslem, “muakal ideas" sboulK3^^^®f Uqg«a«e 

^visocs, the paoMiis ate ""tTn^kd ^”' , “*» suggest that, for 

for ihoughc. Ih this light, th* int«.ithsdves, but bawe ongoing imnUcations 
fundamental to both ^s iral and veihS^?*"® ** relationships attxng ideas is 

^r blend assumes distinctive awri^.i~ Auhj ^ 


4« 
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paaexns coconsmict a musica] Une. As one can see* this diagram stnidngLy resembks 
iDcta'^otnpci&itiooal approach employed by Mozan in bis Musikalisches Wurfelspi^L Of 
course chU is noc the only approach lo constrodiog musicai lines in jazz. 

In the life-long discipline becoming a jazz improvisoT the player composes 

himse^. The cxperieiioes of the player become a roeta-compositional stmctuie allowing 
nmtiecous instantiattons of a nuisicat work which are sponiaiieous yet drawn firotn a 


considerable coooeniiation on developing a canttoUed musicat language: 

As their posonal goals compel them to deepen thdr general undasiaadmg of music 
and to wtablish odginal vmces witbin their own traditksii, improvisors 
hmimentaUy devote their lives to imisk comi^itign. This remains tine whether 
they store, edit, and revise their ideas ear, visual imagery, ^d msnumeDt, or 
carry out similar piwodiircs with the aid of writing and recording. It re mains true 
whether the object of an artist's activi^ is to assemble iitos intoa fiJted 
composilioa. Of to continually rework them into tiai^nt art with ^ 
fleeting identities.... For jazz musicians* each situatiem siinply imposes different 
kif fd s of composiuonal conditions on musical invcntioii-^'^ 


Free Improvisation 

Nmnerous streams of from contemporary jazz to indcjeniiinate notmon in 

coctipositjoo, converged in the 1950's and 60's to influence new approaches to musicaJ 


improvisadoR. Much of this activity cetitmd on breaking down established musical roles 
and pre'COnceptjrOiis of musical productioD. In imistivisation stemming from a jazz 
tradition, the functional roles of the participants within the ensembJe were ksosened, 
^reeiag tte ’^ythin section” players for more coloristic, textural and soloisuc playing. 
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The b^ic icjcnire of $olO'ist and accompanimetii" ^ve w*y gd i oiofc divcntjledi 
musical stiicinciiL Along wicb this came a depafture froni tbc fcKus on icpctitiii'c tunc 
stniCTujies. lime, beau piicfi and fiioctional bannony, Matty i^tnposert ezpJofed new 
ways of stiwctiiring te composer/ perfornier/ listener relatkwtshtp by allowing mm 

improvisad<maJfitcdominpeifQn^ CSiance and enviroi^^ 


into the creative processes of cornpositioo and petforraaDce. New wvU 

musics, and new instniments were incotpowed in the retdizaboo of music of ril typer 

As with ehwrook nnisic. groups and musicaJ oolfc^ 


foiecm the development of oew musk. Significam improvisational 


John Coltrane Quattet, Circle. Associadoo for the Advancemeni of Creative Musidrcs 
(AACM). AMM, MEV (mentioned above), Jan Cbmposets* Orchestre. Sun Ra «ul his 

AtiresarN«wI^onicA«.andtheMUesD.visQ„.„«. Impc^nt figures who worted in 






r '■vrori.td Sii^t I960 


• - J p tr 

xOiTC: Da Capo Press, 1992). 


Practice i, 


Hwwy ind Concejmi,! Bactgiound 







resources. 


Pauline Oiiveros 

Thrrxj^bcKfi her life Pauline CHivcios bMEi active in rmny forms of music 


making includiog composiiiotiT inipfovisatioD. tape music coenposiuont snd live ekctrooic 
perfonnaioc* She sees liie practice of *'(kcp listeniiig,”as a cofimiOQ thread in all of ber 


activiiks, describing it ^ the pathway to pesooal change.^t^ Her tnosic can involve a 


ptocess of nieditarion, atiutienient to other pacticipancs, and to the cfivironmcnt It is often 


EHC wrioea in a conventiocial fKhion: 

The range of aotatirmal practices emt^oyed to preset my wo^ as a composer 
includes convcniiooaJ staff notation* gratihic notaiion* mctaphocs* pitrse* oral 
instfuctioo and recoeded media.^i 

Because of her often presents a difficulty in teims of its prescntatioo and 


S^iedaiion within the coiKW parwtignifi and wten 
tools. 


My ww of composing is seen either as a substantial conlributioo to tte field w it is 
diunisi^ as bec^ it is not wrinra in a convenuOTd 

r..pni be hideed cooveiuiooally. U is dismissed because of sof 
^Sl^or participants am asked to invent pitches *^ 

lecipes or to lespotS to metaphors. MosiciiM accustomed to re^g n^ ^ 
« Sshoefa^the bareness of the notation compared to familiar 


« Geoff Smith and Nicola Walker Smith. New Vbfeei- - American 
Composers Talk Ahaut Tkiir MidriCt 207. 


" PaaliM oiivems. The Xaau of the Moment: Mritin^t. HorspieU and 

mi^ms (Drogue Press* W5), 6. 
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coDVeitdonal peaces which direct (heir aoentiaii lo spedfic piicbes «d diythaB 
wludi seem to them p^ictable ind rcpeaiable, Wb3t 1 v^tic is the awie 
unpredictable and unknowable possibilities ihal can be iciivaied by ikm spedfymg 
pitches and ihythms^^^ 

In her compositioa she forms the conimct for music and group cammumcMtim: 

My music is mtcracttve music. It is imertetive in the sense Chil the participaitfs like 
a share in creating the work rather than being limited to expressively interpreittig 
pitches and riiythms. I have composed the outside foons* the giiidewayi for ways 
of listening and ways of responding. These fonns and guideways with a p pmpri ne 
application give the paiticipkits a creative opportunity to compose and pertcam 
simulianecxisiy in coUabofation with roe and to expa^ their rtwsicjaiwhip ^ 

Although her music is introspective and mcdi^irve, she fsels that a cono^ audkDoe could 


enjoy a perfonnance, and ccnisider It as art musie:^ 


The centrat concern in aH iny |Nore or oial iiistnictioAS is to provide atteatioaal 
strategics for the participants. Attentiona] strategies are nothing more th^i ways of 
listening and responding in consideration of onescll others and tim environaieaL 
The result of these siiMgjes is lisienin|. If perfonim are listeitim then the 
audience b also likely to listen.^ 


John Zom 

John Zom has whnen a number of pieces which deal with the siiucturisg of 
musical nuUerial« a dynaaic pnxess in an imptovisaeny perfanwoce coflKxt. Coimng 

from an invnmsatioiial backgiound Itt b 

SJ Ibid., 6. 

Ibid., 6, 

” Ibid.. 8. 

’ 6 Ibid,, 6. 


Chapucr Two 

History mA Conceptual Background 
44 








the performers he works with: 

What I was really fascinated with was finding a way lo harness these improyisDrs* 
talents in a conoposidcmal framework without hindering what they actually did best - 
wluch is injpmvising. An improvisor wants to have the. freedom to do any^g at 
anv lime, For a composer to give an improvisor a piece of music which said, ‘pjay 
these mebdics - that improvise - tJwn play with this guy - then improvise - then 
play thi ^ figiiie * then improviseto me^ that was defeating the purpose of what 
these people had developed, which was a particular way of ndaiing to their 
m^jmneots and to each other. And I was interested in (hose relationships™^ 


In hs *'ianie pieces’’ dating fiom d» early 197fe he often provoked evsits ^ 


spedfyingjnusicaJrelMionsIdpsr can play with this person if you 

cbooic. OTM aJteraatiofJ with this pcfson.'’ die sounds and instnimcntal approaches were 


tefttothepofonaefs. These pke^ Ofiginally were written based on a time-lhic . Uicr he 

moved lo i "'noa'StnJcture" similar to Brown’s opcrhfonii; 

Wkrc IleaUy startedclinunating the timc-liiie, climin^g the idea 
bas » oMtt ID wc. w»s in » piece Lke where 

ordered at any liitK by anyone. Tbeje.Tjust ae« 

thai the riavm CM order Mv way they want, so that, at any mon^t m i ^ pioix , 
if they 1^10 do somediingW (Jay sdo or play duo, or have the whole band 

play they can actualize that.^ 

In his'easeirfjles be creaied a smaU society, empowering the paitieipams toeontiol 
iheir own mtnifai acti vities. He compaicd the dynamics of the ensemble to a “psycho- 
dtaiM.* and was inicrcsted in the way that varimis perfotmen reacted to the new musical 

C^lKEt; 


Derek Bailey^ /jrrprovtr^irji^. hi Nature and Practice in Music a 


n 


ChaporTWo 

Hisiofv u)d OMicejitual ^kground 
45 


Ibid™, 76. 









Some players are really kiad of coocepcual, ttunking about stnicturmg i piece of 
music, using tbese signals and t^ng to create some kind of oooiposiiioaiJ flow in 
their heads spontaneousiy. While otb^ are, you know, creating ptobliaDS. 1 think 
I am that kind of player. Bill Brisetl is the ^nd of player who sits hack and leu 
everybody else make the decisions and just plays his butt off. Ultiinately he was 
Che one who was making the sound of tiuisac while oih^ people were dealing 
with the sliuciuFe of iL Those arc aU valid positions to be ui the society that 
OD stage when these pieces happen.s^ 


Tfce DJ. 


The popuianty of the ^*D J.** in cootemporary urban culture illii&traies the power and 
wide^readiing implicaiions of dytuunic interactions with dectronic mcdH in pofonnMcc. 
The tools of [he DJ. me the tunitabie, the muer and an amplification system, or »twif 
digiwJ analogues. However, as “Fab Five Freddy" 



The DJ. began aa an entettainer playing dance records for ftiends. Iniheearly 

1970s. Kool Here, a Jamaican DJ. Dving in New York, introduced a technique called 
“break-beat decaying." which is mixing identical recoris on two mrmaWes lo repeal the 


musical “breaks." the instimnental sections between verses of songs, indefinitely for 


dancing. In the mik-seventies. Grand Wimud Theodore introduced the rechnique of 


scratching; rapidly spinning a record to achieve a rhythmic 


orpereussiveeffittL Aithis 


Ibid., n. 


Boots,!996). V. 


totrodaetion ,o Steven Staacelt. Rap Wkoz WHo 


(New Yeric Sehinner 
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time DJj begaa tising multipk tumtablc^ to pby poftions of breaks as acceots over the 
samCp or other, recfwdings. Later, tbc digital technology of samplers allowed the DJ, to 
recoid, tnnsfonn, loop and repeat bfeaks a| the push of a buttocL All these approaches are 
sunmicd throygh the mixicrTO beconic "the rrax.*^! 

Paul Miller a.k^ ^1>J Spooky’^ 

Pud Milkr, a philosopher and writer who performs under the name “DI Spcxjky 

thu Sublimitul Kid," sees his work as standing at the ciossmads of youth culture, semiotic 

theory, and ooDcepajil artn He has tius view of the role of the DJ.: 

in the world of the DJ, the process of cutting, sctasching;. and transfonning 
(rapidly swiu:hing between llne/plioDOgniph inputs on a mixiiig boank thus makmg 
the tniisitior] horn sound to silem become pmusslve) reconfigures the tumtahk 
awiy from an object of passive rapfoduction. The in this milieu becomes 

an instrument of syarhctic lepbcatioo. Tho characteristics of inscription and 
amplifkaboc creaie a new fonn of audio collage tbat allows for the rtiythituc 
manipitafWwi of MXiic tnaig fial. la ihis scAse the DJ acts as a tr^ssage source, The 
jTiylifip-afi nn of souod CTcaJes alt iiiiiiietsjve environineot of acoustic spsOT,^ 


Pof DJ Spooky, the combination of familiar sound sources in an unfamiliar context creates 

new philosophical implicahoos for *tbe cnix"*: 

Tie dfitci incoipoiation^previously existing sound source matei^ into an aural 
lest has had ixnplicarions far outteachlDg any crititjoe of appropn^on. It oh^s a 
logic of britjolagc that contains objects moving ai different cultural velocit^^ai^ 
oeaics a multi-valent temporal sirueturc that is presenied simultaneously. This is 


Ibid., vtiL 

Piul D. Miller, “Cartridge Masic: of Palimpsests and Parataxis, or. How to 
Make a MU," Unpublished paper, avaiiabk online: 

^**P-//www,viiaer,nei/(ic/aspliodel/niinedi.htmi. 
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what we call “the mix-”© 


n« popularity cf •■electronic nuisjc" is growing ev«y day. -Like k or not. tic 


Next Big -niii^ is us." proclaims a leant editorial in “Uib" magazine. -TWat wiO die mye 

of attenrion do to die cnativio, and mysa^ of our viul DJ sub« 

^bcnt DJ Spooky published on the imem« describes da te|«*Hislup be««« 
cooampoiiry electronic music and popular cnitute this way; 



p>eranq over again." Kfiiier ir.c';c';r i^!!^V* »^uma. Louisjaaa. “liaiydiis 
«^c of the 21st century. icsteadof^^vV«^^!^^ •*.» a •ay. the folk 
Itow a blues riff ptaying a guitar vou new k»^ ** •“** everyone who 

Nats ^ things like 4/puSSg who know, cenain 

«ene is about mixing anCfiJ^sj^'*^ them - this 


some cxicnt: 


s Work dcfMffts from ihn to 


k> n»« i„B ,«j 

Pou-d.ngl^au’S.raS^Ste^^^ 
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Ibid. 


magazine 


V. r#53" Orb 

"1®^ Oareiick. -ryj i. 

Commu„j„,i„„ Group dance cirv- «. • . 

hitp://www.bottoiniirn« I I'koemx Media 

M/Di_SPOOKY.h,m,’^ ^ 
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to daQoe.*^ 


Problems in Analysis 

The exampits presfiiusd m this chapter have, for the most part, viewed muskaJ 

structure as the nesutt of a dynamic Interactive process. Many of them stress the ideas of 

spontaneity or cdlaboiation in pcifbnnancc. If a musical worfc is, as Brown stated, "a 

process, ratber than static and conclusive ” and the act of composition incLudes. as Rzewslci 

suggests, "all ^rtioiks which oeate the conditions of the possibilicy of music,*’ what is the 

purpose or relevance of an analysis of the result ? Analysis o^n serves to parse a 

cornposition or perfermanoe inio tjuie-based units, compariitg their qualities arid describing 

their continuity* Tjis view serves structures which are transnutted as linear time-based 

forms, pieces writica with the approach Brown describes as ‘‘constructivist:" 

...the gettetating of a rational distribution of uiuts, aggregates, densities, and 
qualities of sound elements; ihc numerical manipulauoa of mjcrtKlemerus or 
strucnires of musical to obtain a ratk»al evolutioft and generation of a 

macro-fonii as a quasi-organic growth process.*'^ 

However, for musical works with a dynamic, process-oriented form, time-based analysts 
of th!: result may not be particularly valid beyond that particular instantiatioii. It becomes 
an evaluatioD of ihe performance not the meta-compositiona] fiameworic. We find 

** Ibid. 

Elds Brown, “Form in New Music" 1/1, 1967), 49- 
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ouraelves in the position of the pfovobiai blind nuD who, after his eocoimtcf wiiti m 


elephant, analyzes its tail with the hope of uncaverin^ the mie aamre of the bust 


Whai then may eanstinite a mcaningfu] investigatiofi of a meta- 


cDuipositional stnicOMic? We will have to take into accouni the process, «l oanieau of ihc 
mosical actiyity as well as the results LDcltiding: the preparations of the cofitposer and the 
pcfformm, die prcpertiM of the fHcpoicd naieriiJs, the hehavion of dynamic md 

thdr sc(^ <rf influence within the perfonnance cooiext. the ainliiy «id methods of 
tmnsfcumatioo and combinatioo of musical materials, the known innional infliKOces on 
perfonnance, die experiences of the composeif perfetmerand tisiener. the 

group crxKep. and ap|m»ch to the work, and the mlationsW^ Al] them 


elements conm-buie to what Bmwn often called the "poetics" of the musical wo*. ih«e 


elusive eleitieiiis that can be evasive or be lost in traditional 


musical analytical 


Ethnomusicologist Ruth Stone has been a seminal figure ■ 



in studying the muisics of other cultures: 



Obviously.these concerns cm be apphedtoanymusicalt 

such as mctanxmipusition. 


any musical investigation, especially that of 



unffpretation tf Mtuic Evtm 
"* ‘Jaivcftity Press. 1982), S-7. 


end Conccpuil BtekgitHind 
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Conclusion 


The exazDples in this ch^r Illustrate some of the many ap^^oaches to cODcdving 
of misK as a dynarruc intciactive process. These roiisfca) uaditions and genies set the 
stage for meia^mposidon as a wide^sproad method for propariiig aod coddinating 
musical perfomiafices^ We see four primary threads cmer]giiig; 

]) A paradignude shift in the fcxiis of musical composition from a technique to 
ciote repeatable^ identifiable musical structures, to that of designing dynamic 
systems for varied musical expedences: composition as object vs, composition as 
prottw. 

2) The valuaucm (or ro~valuatioi]) of spontaneous human cotiabomiciQ* and 

intenctioa with real and viraialenvironmms in the creation of 11 ^^ ^ 

breakdown of the composer/ performer/ listener triangk. 

J) The use of the computer as a dynamic, sometimes intcIlifeiU, tool augmenting the 
creative powers of an individual in the creation and invcstigatioo of musical 
structtire. 

4) Fiarfrrm^ media taking on and extending traditional aspects of musical 
dissenunation including oral/aural and notated traditioos. 

The following chapters, three through seven, will presem several mcta-compositioDal 
cooteiis ja whieli 1 have been involved during my graduate studies at Princeton Univctsity. 
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It is my hope that these desciip4jan$ will piuvide msigbit mto the lewuding oitiakil 
jicuvitics and results that can ensue ftoin a disetphned ifjproach to the cfcaDon aad 
perfonnance of spootaneoits musical structures. 
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Chapter Three 
A Trip on My Ship 

This ctapccT examiives the perfofniancc of a jazz standard as a incla^^oinpositiocL 
An trupoftanl aspect of the iovestigatioin is the musical traasfonnation which occuis within 
an ensembk ihmugh repeated pcifonnanccs of an iinKiovisatory stnicture over a penod of 
tine. 

The musical cxamptes fof this cha| 3 ier are drawn fitnn pcrfbnnanccs and daily 
i^cheaisals of a jazz trio consisting of pianist leff diuniiner* Ccdrilc Jensen; and 

^B^yself. The examples are not “staged" to demonstrate the range of possible jazz 
•^^'^^crprctaiions of a gtwn improvisatoiy vehicle^ RmIjci, they present a recofd of our 


Qupter Three 
A Tii^ on Wy Ship 
53 





process of group transfonnacioii duhng the period Augu^ 1995 lo Jimufy J9% 
Ship 


In the course of our sessions the tiio pltyed music nm^inj bom (nc uDproviiaiHe 
new and diffcmnt ways each time, t^^ing to express the cssenc* of wh« n»fc thai'am 

»niqt«.orperi.apsc«a.ea„ewrwistc«i,s«a„^^ One of «,r/.vod« impmrtuhom^ 
vehicles during this period was ‘‘My Slop.-o moe by Kun WeiH *,0. lyric by ta 
Gcishwin. 



Mr .|«P hu «.h , 57 ^, 

ilw iFMMd ((M. 

Figure 3.1 First phrase of JIfy Skip 

Figure 3J illiLstrates die haeir* 

phrase Of IN nme. We wre iD 
, ^ , “•'°™™“I*rfontnmceintetpteia^ 

a«ll«dpkyed die mue many times With other oerfo^ 

. “^Peifottncrs m differ*context. The 

Ten Ship Shapes 

CD Sound Examol^r i _. 

Index 1 (S/14/9S) 
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This is a fairly tradiaonal reodition of the tune doise in an early sessioa. The piano 

iDteiprets the melody with liule emtdllslm«nt fiiessinf a constaoi quarter-note rhythm 
with the left hand. The drums play sioipie brush patterns oiily breaking from basic quancr- 
notcsai the last beat of each twobar phr^. The bass line is slightly unusual in that it 
plays a counter-line to (be melody stalling on "ofT^^ts'' and emphasizing harmonic 
aiientJons such as the flattened itinth of in the fkst measure. 

CD U, Soicn^ Examples, Index 2 (i/14/95> 

the pimo plays the melody in a more abslnet and fiagineined fastuon, the mait] deviations 
horn the ohgmal melodic contouis occur in the second and fourth bars. The ba^ plays 
ducuigt syncopated counter-point; the drums begin to play more syncopated figures in the 
second phrase. The overall texture is sparse and quiet 
CD II| Sound ExampUs, Index 3 {8/21/J5) 

A textural change^ the bass plays the melody in the upper register fiagmenting and 
cmbdlisbing it The basic melodic cDClours and pnnctple notes are retained but they ate 
changed to (he point where an outsider may not iccognue ibe tune. The quarter-note pulse 
of the baUad i$ still maiiitained by the drums and piaiio. 

CD Sound Examples, Index 4 (l2f2S/95> 

The feeling of the tune is al tered mreugh & higWy rhythmic BreatmenL The piaiio*s Jeft- 
hsnd accents depart from itit basic qoaiter-noie pulse heard in eadier examples. The bass 
takes an active contrapuntal lok. The diums still reference the quarter note feeling of the 
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slow balUd Ejcmpo. 

CD n, Sound Examples, Index 5 (l/23/9d) 

A Jater veisicm with a siaiiJar appoach to the last example. The drums leave the slow 
ballad tempo and inieract with the syncopaied rhythms of 
CD n, Sound Examples, Index 6 IV23/9) 

"n* bass plays a slow ascending line in fine time. 

CD D, Sound ExampUs. Index 7 (OT 3 / 9 S) 

SUU oumdc of a mgular n«er. da= ba^s and pi»K, on d^ nnUodic conmurs 

of the tune. 

CD n, Sound Examples, !«!« g miBS) 

Asimilarfiee-melodiciubatotieaimenL I™„™r ^ ... 
and pai»,ti«dnmBruU and add textural color. At this« u 

At thjs pomu the tiaditional mies of the 

»n,-«ay 

CD H. S,«,.J E,m,la, i,aa 9 009,, 

p»»l 

oiaunaioed ™ 

CD n, Siiund Fxamn/^c i 

iDdex 10 ( 8 / 25 / 95 ) 
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The fiist two phfiBcs of “My Ship” with an abstracted lubato bass melody. The piano 
acconipaiiuncDi in the second phrase completely departs hcmi the trsditioiial baimonies of 
the tune and is pufely coloiistic and lextuml. 

Analysis 

As the tno played togethei over dme, social and musical mles were idaxed, the 
structural formalities of the improvisational vehicles becaioc iDOie subtle. We consciously 
developed a muhi-venoed texture latber Chan ihc traditioiia] jazz relationships of soloist and 
flccmt tpnnim^n T As a bsss playcT* tfus &eed my voice ihmn the task of conuuuaLly 
sruculadng (he rhythmic and harmoaic snucture, allowiag me to cantnbuie owre to the 
leicnual flow of the music- As we played^ we often freely left the r^setitive aiucture of (he 
aaie's form and explored meMic ftagments or other musical elements ftora the 
composjtioa. 

The jazz format gave us a stmctuie which we were able to explore by varying 
“global" aspects of a musical form. We could easily change tempo, orcbestraiioo, solo 
ordoiag etc. We may have hid a brief discussion of tte airangement before the 
pcrfcnnanct ie: Xurtis take the roelody,” or “let's start fro,*' or “let's swing this one. 

*nie group history of exploration was cumulative and contiibuied to each new' vemon we 
perfocmed. 

Jazz standards in general present a son of “recipe book approach to the 
specification of an irapiovisatoiy vehicle. The basic form, melody and hannonization is 
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iiansmitted aurally, w through the raediauon of lecocdiugs and 'take booits " Additional 
cxpeiieoce in tht inteipreiaiioo of the conLposition is accumulaied tlffougfa playing, 
listenlDg, and prautiemg. 


The jazz tradition, and the concept of jas as a tangible mmjgaij languagje, pcovldes 
basic boundaries for the interpietaciOQ of tunes. Social oonveatirais of the langua^, such 
as adheiew* lo the fonnal and harmonje Mrocmre. faithful inieepretaiKir, of the melody, and 
the conventional roles of instnimentalists also serve to maintain (he pnetke azrass a wide 
range of peifonneis. allowing jazz musicians who have never met to successfully perform 
together. As with composihoos of western classical music, there may be imerpretMive 

bouodiiriesooBide of which the ••comirosition" would ce.^ Suong 

iwpooents of the jazz tr^huon may even cl^ 

are not ‘jazz." 


inctinatkns of the perfontBts. 
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Id tbi^ coQtext, meta-coiiqjosjtioQ becomes a combiiiation of several ttiiDgS- a 
compostd smjctural recipe, the ’^tune;” the individual cofic^ and experiences of the 

[riayert;fliegOTpc5oiw:pqand in a larger sense, over the course of an 

evening's pcrfonnancc, a repertoire of standard tunes can be cxpressol roeta- 
con^oariooally. Linkages and medkys of many tunes can form a larger reJanon between 
md i tnowlcdgcaWe audience. In pcriwinance. tbc pankypants piay^ 
forgetting past inceiprecatkHis, and now striving for new ones. The new music bwomes 


part of die tradilioo and infonns subsequent gweiadons of pjayers. 

■nris is meta-composkiofi in a hisicaHy non-technologicai setting, although 
ttdawtogy has affected die dissetiunation and Marshall McLuhan 

riewd jazz IS a Ixeak with the iisecbaiuzatioo of past sodal aiid musii^ ocdcrt 

ncwsoancr Jazz is alive, lilcfi conveisauoci; and h^ convef^oo 

Tte ttd»ok«y of Moorfins enabled jan pMonnioio^ 

aDowiog imptovisaliofial music lo be “publisbed" as composiiion for tbe first rime. 


Marshall McLuhan. Vndtritanding Media; Tke £iiaMi<mJ «/ 
York: McCnw4iU, 1964), 245. 
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How^^ver, m^niing i£chnoi<igy docs nm capture the essential interaoive luniie of the 
g«ire, 

Conclusion 

Comparing ihis fonn of mteractioii with my work on the cooiputer I found 
(bat (he nobcMi of meta-composidoD as a vehick: for creaiive e^tploration gicw ais ce^urai to 
my musical seosihifitiesL Tbe interaction which occurs in these mtisical relationships 
curates a un^ue and meaningful bond which condnties (o grow and develop with time, 
Inietactive musical conies pcomotc the development and transfonnaiioii of dynamic 
intapenoiial leUdonships* TIus experieiice can not be meaningfully inodeilcd in the 

compotH, Even if ilKcaitenial processes awJd be sistisdcallyi^^ 

icsuiimg inHcnt bchaidors would be uwuuugless withouithe tiumnn lelnuooships wrttun 

the group. 
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Chapter Four 

Algorithniic Mixing Pieces (1993-1995) 


CD n, Sound Examples, Index 11: Farewell (12/18/93), excerpt^* 
This chapcer will exxmme a group of iccordings aod compcisitions which I 
during my first year at PciiicetOD University, During this period I explored the 
P*®ciess of compodiioa using aJgonthmic mixing scripts. While the resources aval! 

Complete composition t$ included on CD I, C&fnpasitiotiSf 
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wweixXsuffideottotatecuiethUdgori^ in real-time. I was abte lo realize and reconl 
five different senes of qiMdrapbnuc mUes, each series containing up to duny 
peifonnanoes ranging in duration from fifteen to tweniy-Ave minutes. 

Once I achieved cwisistent results with ameia-coroposiiionnl stnjoute. I treated rey 
interaction with the computer much as I had my work with live ensembles. 1 began* a 
disciplined commitment to produciiig and listening carefully to several 

“performances" each day. The mote suwessfal tuns were cataloged arid teco^ 

My goals in lius project were imt only to eamiuire dre ^ 

composition, but to eaperiem* a disciplined appmach to developiDg musk in cotWwiikB 

widiacompmeralgoridunoveraperiodoftime. I anempted m record dm various 

instmtiarionsofeachmem-composi^ 

widam, editing diem or refmingd*m at the time. 

and rehearsals of live ensembles. 

Technical Notes 


nan was written tocomputer thsk and tteo re^ 

Each source sound-file was a tnwii 

was a smaUcomposmon ofits own. These files aU started 


^ ChiptCf Four 

iwithmee MUiii{^p|uces {199^*1993} 




teccdings of lUtor^ iu&lrufiKiiiil ind vocaJ sounds such as; Jesse Norman singing 
•Onj Lkd Vtm iUr Erde, " orchestral textiuEs of ntimeious sorts, cKcerpts of 
improvisatiaiiB hooi 4c group **Risi Avrauc " my own stniig-bass pUyiog, samples of 
Ek“Bctte”afld Natfiy Zdtsnian pJa>^ mariinba. StaziiAg with performance gestures, 
especially kipovisaibonaJ gestures, lent the nMpetfonwiccs a feeling of nauiraJ pacing 
lod liveliness. 

After sekcoiig a basic set of soufoe sounds for the mcia-coraposttion I would make 
severaJ nansfonnarioas of each. Usually these transformadODS involved combinations of 
cooputtr pixesses which were retalively processw-intensive, such as lyoflosis-ftom' 
aulysis mutines, phase vocodiitg or windowed convoluiioa. The transfocmaiioiis were 
edhed, mixed, tpariait™! fonned into sub-mixes for the final automaied 
‘^onaaoces.^ 1 viewed these transformations as multiple *‘pomts-of-vic'v of each 
sooBd The use of multiple **poiMfrof-view" assured a final mix with unity and 
tnnrfomiMivtquahi^ 

Numemus petfonnances were needed lo fine-tune the meta-corepositiems. Each 
‘■wi'wculd DMooly iodicaie sboncomiags of the mixing algorithm, but also ihe balance 
■divTOky oide soutw-marerials in lenns of: loudness; register piicb material; density; 

dc- Mb^ af the early Riisuog lesalrs wooid be further processed and integrated bac 

^itriwutt as source files malting a sort of bng-rangc feed-back cycle in the 
®'>ltesiii«ial process. 

Cbi|iMrFiour 
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S«gMH Attributes: 

Mojrm fl« 



R9w™4.1 


Rgm4.l flluarates the basic concept «ftte wiNr ^ ■ - 

scnpi. 7 t Thb dugram 

J^sectiomsapenodoftiinc, 

**''*^**"*PMtJctiJafp(x>iof*oiifc* 

flies IS used to generate texture. Other 

. ^sposiiiotis aUawabk 

Typically^ duration of a 


7J 


■n» cotnpfettt MINC scripi is 


iacludeij as Appendix L 


Al*«r.rk 

Mixinj^p^ocei nwj-lWS) 





sectHc could range from five to twenty seconds, we see here an illustraiion of only a short 
exceqxfiomafuJl mix. 

The djagram shows a piogressiOQ tluough four scuice files within two seciioos of 
i peifonnance. In the fust sectioa, the value, “three,*' was chosen &oni a ran^ of 
Kxeptabk values to deiettnine the number of source fUes active. We see segments of 
sciuce &ks <3ot, twa and ihr« enveloped and mixed. Other attiibuies chosen an random 
for each splice indude: the skip-iinic tnio the source file, the transposition of the splice, the 
duntioD. itra rl f timy decay tinie» pan positioo, amplitude, and amount of glissando. 

In the second section of the diagram two source files are acuve: numbcis three aind 
ftnf. The algorithm al sf* dctmniiies by chance the number of files to be retained from the 
previous sectioa. In this case, one smuoe file has been rdamed: number four* Aii 
secQooal parameter values are re-so. 

The MINC algorithm coniinues tn a similar fashion through a complete set of 
«wrafaes.pcrfiaps fifty to oire hundred fm Theordemg of the 

source files eitto be composed or chosen at random. Multiple instances of the same 
sotm: file, ind files created by pmccsstng these sources, can create Che necuncnce of 

fwiuies wito Because of the mixing parameters clw^n by 

claarefor each section, the exact quality of the result will be cMereot each time- By 
of a certain number of source files from secnon to section* a coherent flow is 
*^^^*inuined through the souree materials. Atifibotes of pacing, attack, decay, transpos 
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ampUtudeetc. for each spice aad cadi sec^ 

specifications ij, the MlNCsciipL In this way, a iimsicai perforniaiiee which wb 

tecognizably a member of a paiticaJar mctacomposition, yet possessing m individiul 

OMisicaJ character, c«Ud be generated by comrolliDg a few powerful ctmiposniooaJ 
“knobs. 


^oDSiocr UK Mowing two cxampJcs 
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CD n, SauKj EMmplu, IndM 12, FtriwtII tmbt i <11/30/23), .pcbu 
CD H. W ^ ^ 

Series 

Sevcfai of t/ic mixes cieated wem ^ 

presented as ctmeen tape pieces, aJone or 

With notated instnjmental pans. A few 

^'^'“rfo^-c^weresharedwithothersatvanous 
pnvaieUstenings. Thefollowinttisashnrta.. • 

8««*hondescrrptron of the various series producoi 
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[biT>ugh nqr MD^C mixing script 

CDDfStfUfli ExampUs, Index 14: stereo mtxdowii 

excerpt 

Iht fiisi senes which bad what I considered salisfactofy musicaJ results was a set 
d appmnniatfJy thiity mixes drawn from a set of sound-files composed primanly of 
processed aoousde iosmimeoi tcxnires. About twenty of these mixes were designed as 
quadfiphoak con^xxatiofts by nmmiig two steteo scripts with slight differences baween 
the rai^ of selected parameters. The resulting paired recordings maintained the same 
lase-icalefQim>but the aitk^ of details varied. 

The souad example soiUiide(s) was the first mix which 1 named and played for 
ethers SI a omflete niusica] statemeoL Ii was the first bme J felt that (be individual sound 
5UTO and the algorithm fused to ernne a result with a unique musical identity. 

CD Seaarf Examples, Index 15: Seif Requiem (12/5/93), excerpt 

c. Biyu RuJofl sked me if 1 wooIdcoUaboiaie widi him on a piece to chamber 

“'•wnandupe. Ibegw a senesof miaes based on computcrproccssmg of Bryan's 

ensemble, Ttist Avenue." and other instnimental sources. Biyan worked 
ne onseveial miimi cbcxise one of the results, and used it as a basis for ihe 
“Wposidon ‘'StfUequiem” A quadraphonic mix from the series was perfonned m 
Auditoiinm as part o» the Princeton Composer's Forum, 

®ll.SoW EtumpUs, lodes 1<: Convolution 9 (3/12/94), excerpt 
Quit hntose produced an elecOD-aooustic music concert at Princeton in IW 

dapter Fntf 
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Boom foi Bass 


caikd ‘'Famiue «(be Desett." for which he soUdted 


composers. I performed Cmvohdhn 9, oiie of a 


pKsccs from alt the graduaic studect 


^enes of mixes based on processed 


famous coneretc composiuon. 


anangements^’ofifae 




<iys/94j, excerpt 
(l/8/?4)^ excerpt 
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The DoutU Bass seiies ts a group of mix^s based chi computer processing of the 
souDd of noy sirciig bass. I transcribed one of the mixes and scored a live mstnimenta] part 
fur bassist Robert Black, Ikcpt the periofmanoe score fairiy feee. and attempted to 
describe lexmre and gesture to the pcif oimer in a simiJar way to that which I specified in 
the oocqwier algorithm. (Figure 4^) 



i 


ScOTlof ziyteimtii 


1^ n» Joaiid ExampUs, Index 19: Ziltzimha (1996), excerpt 
Nancy Zeltsman, Marimba 

i used my mixing aigorithm to generate lextutes based on recording® of Nancy 
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ZcJtsmafi's maiimba. I ananged these textmes ‘by blind' to creme the part for 
ZeUzimba, a con^wsition for marimba and written for Nancy . in ^ 

the mixing algorithm was modified to allow a greater degree of specificadoc for notes, 
sound-file transposition, and fbyfhm. The marimba part was scored in a deuikd and 
sjpccific manner to matcb the taped icxtiires.(Ftguje 43) 

Analysts 


This appmacb to roeuH»mpositk« sees miisk^ 
which combines pre^omposed sound mateiisls into new mUiionships. TTm mixiog 

dgoodun was based on aspects of experience ass^^ 
padnfr sonic oaasfotnmiot, «velopc. ph^ittg nod dae ove«ll 


Each particular n«,<omposition i. defined by as« of 

utuquemixingalgoridua Hachinstantiationhci««:tcri^ 

ootated composition of music for ttq* and live petfonner. 
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ligwittmi SAd parame^ ctf some traosfomatiocL Finally, 1 was a listener, expeneacing 
RSttltiof nin as a compietfrly foirned mtisicaJ siatemeiiL This interaction gave me 
{xperieoce with large-scaie form cotnplex musical textures which I would not have been 
ifcle to lealize any oto way. 

While the algorithm introduced a ooiain degree of chance and algodthimc 
latoDoiEiy into the compositicfut ptocess, I was sdl} doing most of the “driving," The 
nnpoatwn of the *'gainm " the sec of sonic resources for each meia-conipasitioo, 

^ietennined in a Ittgeextesit the tfuahty of the musical siiif ace of the results. The 
PPPsraniing of the algorithin dolennined geoecal aspects of foniu quality and pio^tsssion 
the stoic textues, SdU, f arh run took on a musica] character of its own beyond 
which I had specified. 

C«Bt]ision 

This process allowed roc (o interact with teduiology much as! have intcraaed with 
ibvee&sembte. Asl wotted, I becam more and more sensitive to subtle variations 

'^desoiik materials cooiroll^ Minor dianges could have an 

****®«is effect, and. sti^^mve nuis stood as distinct and sepaiaie musical statements, 
^^hiie Eny inteiactiQii with Ibc computer was educaaonal, interesting and 
**®^**^y pleisiog, I found that 1 Tnicei^H shariag the process irf musical transformation 
ijQit through playing a final artifact in concert, but by participating in the 

of sook smK^^ 
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Chapter Five 
Transitions 


Curtis Balm, Bass 

wodaug w,d, «*ta-co„^,iuou ia U« pmductian of 1 ba«mc 
P"-*™*". __ 

“V vuduon, and conipotcr-aidf^ 

wanted lo explore Ok ni!rf™„ “mposmon. I 

pofonnancc possibiUties of a musical sen,, 

coostnjcted as a hyper- 


^Ptej-Five 

Tmntitions 

n 










Eoedia documcRL Tromidons was my first step in this ditection. 

During this tune 1 was fonumaie to work with an established jax^ trio coDsistlttg of 
Qiuglia OB guitar, Cedrik Jensen on dnims, and mysetf. The group oormaJly 
pofenDed music ranging from jazsr standaida, to coniempoiary jazz originals and free 
m^aovtsabon. 

W]]ile 1 enjoy piaying im^.iic of this genre, I continue to be frustzaced by the musical 
limiiMioiu presented established approaches to )a^ In playing a 

sttodaid fonn, die itpetiti ve cyclical nafuire of the tune lends a contmon focus point of 
for the pcrfonnance, but Ebe range of teJEtural and formal diversity which can be 
^efoeved wiak impeovising usually cenoaiiis quite limitod With free iniprcvisatioo, the 
<®scnile h rdeasod from frvlitioDai ith kf?* ioles» but it is iben very difficult lo lenuiegrate 
of tfaythtnic and pitch organization which are possible in more struccured naosic. 
la devdopiiig Transitums it was roy goal to croalt a incans of generating musical 
fora pcifonnance ensemble while s£iU encouniging a free approach lo 
I aticmpicd to mainr uin a vocabulary that the group had established through 
abstracting it to cieate a more varied formal stmctiue and lextural deveiopinciiL 
^ objective wis to frame established ‘^iniislcal behaviors'’ within the interface, allowing the 
lo fed comfoittble and namnl whde pliq^ing a scoie projeeied by (he compuiai. If 
I'tteible to alier okI mnbot die bjge-$cale form. y« mainoir the established musical 
'*1® ofihe jan jno^ j fdt that the project would be a success. 
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Set-op and Performance 

_ , „ 

*™ii« infomunon anxmj computers and 

S graphic maienals. Tlieinictfa« 


was 


' Knpting cnvirenroent for the NeXT 


modeUed 


^^^“pterfive 
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after Hvpettalk for the Macintosti platform.^ 



Trviiimptfloflna^ 

Each compuicf displayed a split screen of pefforroance mfonnation, and a control 
P«nel (Rgure 5^). Ttxi, chord symbols* gimphics* and uaditioiial musical notation, could 
k broadcast to the ensemble. SiM each perfonner had an individual copy of the interface* 
ihc score coiild be easily oistomired for individual iosmimenial parts and display 

An ciampk of a HvperSense script used for Traasiti^f^^ is included 
Appendix n. 
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Free GuJtar/Bass Solo 


pi,, 



rmAnidm, 

prcfcnnces. The spJii soeen lUowetf infonn»tion to be UDd^-rf 

lobeupdtodconaimlytDperfbniBqce 

in,,^ . . “BproviMtioo and free 

“>^<Mtioo. TIk screens indicate rt».„ 

™ next nuisjc^ ^ . 

“"P^vised connections between 


: title of ifie meta- 


' “toical chaJlenge lies in the fteely 


notated events. 

DemonsiratJon 

«?pJe perfonnance score of Tn,„si,io„s. 


^»P*cr Five 























r 



Fignn SJl Ai ihc staff of a perfontiaiiee. the initial conditiocis fof random evcm 
iclcciioo arc supplied to the imerfacc. These inelvxJe the type uftvem lhat the 
ptrfbnnance will stait with, and the seed for the random nwmber generator. In this 
example, the in tri a l event was drawn fejin a set of ic^ desciiptioos for free unprovisaiion. 
■niesc tort directions generally described functional or textural lelauofiships between tbe 
““iwvison such as: bass play ak»ie« guitar with sparse accompaniinent* all play 
sokiistically, all play '^{xinversatioiiallyf” drura and bass duet with sustained guitar c 
ac. 

The next event was drawn ftom a set of loosely notated ensemble textures. 
I*dofiiunoe, the bass play^ would sun the piece, irnprovisLAg freely' At a 
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to ■> r e> .T I A -f I c .7 I g .< I D .T ) » , E -r 1 


^ I * •» t C .7 , Dk-J , , ■ .7 , Ah *, 1 


t0^7 I E -7 , F .7 t D ■* 1 D>., | B> 


O -M £ -> I C .7 , , , , E j ^ ^ 


rr«KB 4 « 


ln,ch.7,a.A.».,.. . 


° ‘ M Oh-, , * , F .7 


JgjLL£t^_Ll:LL^M.j„„, « , ,,.7 . irz:;rTrp-j- 

tE-7 I CM.J7.„ , * I m D.T , Eh^ , e.7 , , 


bedispUytdCFCompuiftJnext,andthetot.(rfth-,_ 

of the screen to be upctattd. 

npire 5 ,<L The next two screens are the ''head." or m.- 

™ “Md. or main nomed melody of the 

_ r.._, . 

«.«Hnpuier graphics, as are all tte 

««niples of mi«kal notatitm, and thus are «« A 

n«dynanncsaiy composed clcmeotsofdto 

mterfacc. niis -nine” i, an algorithmically eore„„^ ■ 

the trio’s •'Wchwasapanof 

rzT”^' 


Q>ipiBrFrfe 
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Trnim^u Jwm 

ffttnffr thipfe, then a ilesoeDding ^ half step. The oeset thirteen bar? have a variable 
aimbH of mBor seventh dwrfs failing usually by the interval of a major third to a major 

sevcmlielMnL Tl* last twelve bats are based on different chords over a pedal toce. 

fipmSj. tliese screens contain chord progressions generated by the computer m 
(nrfuanajj using the same algoiithm which gerterated the "heatr (Figure S.2)- 
Vuiaiomofiheroot nwvetnentand ifieplar phrasing found in the original tune can be 
1*® ilwogbout the progretsions in this and other figures. At the top of each screen 
soloistic textures and dynamics. 

5A Based on the of d»e enseinble member acting as ctmductor. the 
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The choices i. these sneois codd also have be^ 

5J). 


I in [he fust (WO screens (Fitwe 


Figure 5 . 7 , The next two scteeos are rinum 

*awn ftom a pie notated set ofcomputer- 

generaied variations of the oiigioal “tune " wi,iu i, 

P tune. While M was a telahvely single usk^taveue 
convutergeneiate stringsof chords and display 

” lo membets of the ensemble, it ms 

quite a diffeient matier to have the co™..,- 

^ “* “™P^S«icoiie thematic vatiario 

i«l-timc. Tnattng this as , feature mther than t 


: vantuons and notaia them in 


•n^^'mic.l fragment 


f^^^Karscd. This nimed tm lo be 


**hug^ nmoerous versioos wkb generated 


‘ “ “te Jocg^t.« it teduced 'si 


5i^ 
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(•lafiel* ftiKfido 

il« t « 1 « ) 1 « IS 

1 W/A 

1 » 1 


1 f 1 D MM » 1 % 1 Dh *7 1 Bfc 

1 <3h 

-T J DMejy^ll 1 S 1 


!»-» ) Gk-T 1 C -9 1 Bk-T 1 A -T 1 

1 Ch-9 

I F -7 t Ab 7 1 

_Zl 

10 ^ 1 11 7 1 ■ -» 1 0 -7 1 Eh-1 t 

tat ^7 1 

F 'f 1 Ah '7 1 



Ending' 

Free Guitar Solo 

Bass/Drums gradually grow quiet and drop out 
Guitar flnishes alone 


i5adiiig^fe)mtltemierfk#mper^^ White each sa«ocodd be mdmdittH 

pi^BTCd, tbdr wlection ind ofsteriri was unknown to all in pcrfonnaDce. 

flpwt SA The list two sczenns in this short example are another set of oomputcf 

gwtwcd chords for a guitar solo, and the selection of an ending texture. 

Event Progressions 

Ore issue addressed by TransiSions was the constnictioii of '‘event pfogtesaous- 
coocept was used both in the consCuction of standard chord pfogrcssioiis. ^ 
*^**“Ww^ of other twdia events: graphics, notaiioii and icxL Two main approaches to the 
“*'^^***ant setectkxi and ordering of pcrfonnancc maicrials were employed The 
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was based on the MINC hmctioo intcgraiec] into Paul Lutsfcy's cmix b this 

fimction, au dement of a ser is seiBcaKJ al randcMn and Ihcn 

members have been chosen (aonisaUy calkd "raodom seiedksii wiihoui lepiacanair), Tte 
is similar to drawing cards t deck until ii is depleted^ creating a diversiiy of 
without chviQUS repedtioiis. Since the pfocediue cftates a unifonn disinbtitioii, the 


composer can very simply wdgin ite prob^iboes by adding sev^ 


clement to die main set^ tbus *'suddDf the deck.** 


The ocher indeierimnaat approach was the ccmstmcdcin of tnosstiois 


tables " descTibiog the prohabdities of which event ftmntaetwUlbenexi.baaedc.the 
atnent event awl the last evraL I had used this scheine to organize |Wch 
irevious tape compositions, h serves ,o cn^ a ctrfKmnce ftom e^ 

lacks any Urge-scale oeganization. 

In a petfomiaiKe of r/mairtow, these two indei^^ 

rondnetof's personal choice, a« coootintted in the selcctioo of evenu. TO, .jjaws easy 
automated sequences of sindJar materiais. ami in,ta„«^ 

Analysis 
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n y c w nMa.|rip h> c«i looits wA w cm ttie tmpnmsitiociAl perfonnen are also bcmg 
iftd s lowfWfi of fofio axMl coQUitt, This combin^oii creates new 

jyMrav im m M s fcy sponmieam htmun oocnitmfltratioci and totctaciiofi. 

Ua^ lcdKiolp(y to i toofc m a multimedia documeoit witfaiii a 

ooap^raieftocxieDdithecoiiyoaakwai approadiof compoacrt tuchai Ear^ 
by4oqybi«e Mt oTpe^kteniiMed niMnal 10 be flttiMy reronilx^ 

nperfionnoot 

Tk oBofi r fwntM t psyfi^ WM to uk wtuc tbc lok the €oai|wtci hwl, and 

■MrKRMMitnptiyMwedHl Certmly we would htve peffooned 

«c Mn M mtei bom a coapMer dbpiay, bowcTO. iboe ii ■ unique quality to the 

ndiB||wfixHic»wlKt|gcabeyowlilML ta reewdap daw wi(b ite iia«f»c« 

fpnwmoua iweBi. itoipt woira) dtaoiea. and cieif y« inegular phrase shapes 
te a ate-te-iBfnvisibm by dK iroup wlMdi loMl lo iMve kngv, 

•w«. TW «iiiiti«rg n m um in ab“p^ and leaoital tiin ft* the group. Without it 

Hiteihw w to itei wdda data in aow fiwd way. t* teve UDt^^ 

fa*tpiaym.iliepnyaaca>iopBfannTrM»itMwapotedmu<lueprobitn>a We 

*>i«ceneJ ate* rfttwgf'TtewifiUiMiiMiiflnai dwMo o oapoted. and practiced the 

n a il n TTw ipoutaneouily eoanposod chotd progitssi 

*»aaBdi&aiL ta I developed dtoalgoridiro* to th«aeiert»t»* I 

^“«'»taeaaeq*tetoalkwtotote»*^fwttepro*t*»si^ StiU.wheo 
CaapwrR** 

TiwaWMB 


a 








coD&QQlfid wilh a new prc^iesslaii, It took the gioq> %veral tries to tel comTof^ble 
impiovi&iiig within it Only alter about a month of rcbcaisafs were wc able to effortlessly 
play from spontaneously composed stmctiues. It was as tboiagi] we had to intiuiively ieani 
ah the relationshipfi possible witbia the n£ta-compositioa in o«kr (o teeiy navigat e (as 
opposed to learning one set of relatkHistaips in a standard ja^ fbnn). 

As a COftwSft/cQgductor> the inierfacc creaied aoochg^ pgw e?<prriftiMT There was 
an mterKtiag contioi over stmchire, liiiiuig^ 3od musica] Ereedoni which I coyld fifyiise 

during the coiBK of dKiKifonnaiiM On some levels oiff perfonnanc* ca«]d have bcsen 
direeted with hand signals and gesaires. But. the potential araoimt of iirfoniiadoo convey 
its siwaficity, aol iJie number of paniciiants that could paitkipate, iw^ 
of dynamic perfoimance imer&ces a promising area of study. 

Asajazz peifoiTner. the inttiface allowed iiie to extend my uistiag iin»Dvisatk»al 
sJdlbiittoanewlarge-scaleihfough^mmpos^ The experience of perfreming 
TftteririoMdiaered &om other situations I have experienced with attempt to extend jazz 
foims in that the spirit of improvisation was not sacrificed in the pu«..it nf 

organizadotr W* were imvigating . ^ ^^ere we were trever sure 

the piece would mtn. This spirit of group explcrahtm is a Itege pan of Uteesse^ 

improvised music. 

Conclnsion 


a»pierfi¥e 

Tmnsitams 
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orsdf ua fiist step towards buiJding i mew-corapositional computer interf^ for teaJ-ti™ 
pff jwropff rnnniinit i on In order to explore tbe foil potential of such a medium, much 
laijfl sets of sifonnaDoc would have to be consiructed. Idealist ® inteiface such as iSiis 
cooki incorporate the total repextoiie of an coscmble. A nighi's perfonnance could be 
spoQUDeousty drawing ftom many sets of possibiUties. The coinposef(s) could 
osily edit or add new infonnation for each peffoonaoce and the meta-oompositiofial 
stttrbR «oiiid pow and evolve along with die ensepible. Tbe possibilities of the material 
Wild be fdiy appreciated (by both hsteneis and players) only after several pcifonnanocs. 
^bttechDOlogy allows musical notarion lo be a fluid medium incorpoialing both 
Bolkan of nwsical stiucttite, and ooncepcs drawn fooiQ conJputff-“d®^ 

Most of the poteoiials of the media involve interactive changes in the 
tekn, flow Of content of a composition. Since these seuctural changes create an 
®'>^twcoo^ skills become a necessaiy tool in Ow realiiation of die 

Even with stiktly notaied materials, tbe ability to flow and adapt to a 
changing envirorunem is panmiount. 

Tlisfliicibon of lechaoJogy uses tlie computer locreue new environmetils for 
iWtttML It draws upon «riihlkhrd musical betoviots, casting them into new 
*licie iddiiiocul flexibility in tbe comnumicalion between perfoimeis alio 
**Rroctuiing of gioup tnteractioo. 
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Chapter Six 


Prelude 


Cnrtis BAbn, String-Bass 


instruineDt. 


loo my 
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stoofcpickHjp 


Figure 6.1. Technical Set^p 

Tedtict] Notes 

Rgnre 6.1 shows the >iyhnip«i set-up for a performance of Prelude^ A MIDI foot- 
sends messages to an mterfacc ruanjng on a portable computer allowing the 
P®*^****r 10 choose md mU from sets of pre-compose<S soiUMl-fites on disk. The interface 
^ pragrmmtsd in the % multi-media development environincnt using a 

icnping language.^ In the perfonnarkce of Preiade pr^ejit*d in this chapter* I 

Jlj Ao «M«»pte of ■ Linfo script used fot Prelude is included as Appendi* 
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.«» 0.1.l«to. >lw.„!»;,. U. ^ ^ 

A p=rttaB.=p„,^ S., ^ ^ ^ 

consists of s trip tfannish trie four cy. -^ 

scone,*^ 

Prtlude, Scene 1 

m n c j r. ' o* I ex. 1 (duration 5;«5) 

*«'» »■ Ay./.*, s«. , „ , . 

1 ex. 2 (duration 5:28) 

The ‘nayers'’ 

rajis, and sustained noise. 


Chipto-So( 

/>rB^ 





Fhicked Strings 


Ik pbckcd smsg brnbres ate sound-fiks made from mixes of oaiurai add 
jxoaessod Ariog b&ss lo&es. There m 2 basic classes of plucked stn ngs in tbe scene: 
glisffldiajKjiipeggiai^ 

Glissindl 

These souackiiles have t clear and jnesent icme drawn Irani aitiikial hamionics. 
matt a fcciifli of a pitch center but sdU leave open spa^ for the peifonncr to define 
fteragiiificKicc, Tkar bog subckpirebbewls create distance and d^tfa when played 
teof witfsotberiooroes. Within this sccofi there are two basic glissando mixes, and 

CD^SpHii EiampUs, Index 22: giiss mh 1, excerpt 

^ sound-file is very sparee, the close micFTphone placement of the recording 
i \ery present sound with an uDiisuaUy long decay. 

® H Soujtd EsampltSt Index 13; gUss mix tijne-expaiiston 1| excerpt 
^ pksc vocoder uine^paask>n gliss ntix 1 gives the sound of shifts and string 
1 Taeadiy*" surreal quality which can be heard throughout the scene blending 

ExampUs, Index 24: giiss mix 2p excerpt 
^ I is cQflibiaed with trao^Kisitioos of itself to make a slightly mote dense 

Jound^filj 


QupcerSiii 

Pr^tuk 

B9 










CD U, Sound E^mpUs, Index 25: gliss Ume^xpeiKion . 

An itregular phase vocoder lime-otpansioo of the previous 
i These sound elements can be heard individually or mixed within this scene. The 

j possibmty of cross-ftding between natural and processed versions of a sound is a basic 
I technique of the contposidoi]. 

' “ ««.-«. (ni. S«« 1 , ^ J, 

« «. »« OS. .x™* ^ i.. ^ 

uidmaicly lefi soundiog alone. 

Arpeggiattd Hamionk Chords 

»=quenoe at inegulariniervaU. As with the 

« ck h.* ^ 

the soDon^ E 7 M. 

.«te. 2 ., 

“ Of the previous example. 

CD II, Sound ExampUi, Index 29- h.r« • 

». harmonic mU 2 . excerpt 


Ch«peerSm 

PrrhoA^ 










r 

! 

I 

M exttipi apeggiaies five notes at iiregoJar mtervals. Ie codid impty the sonority E7*^. 

niUtSdimi Examples^ Jndei harmoiiic mix lime-expanslon 2, 
uccrpt 

MiiK|Dlarphue vocoder time-expiD&k)d of the previous example. 

Wbco usd within ibc context of the scene, these iiles can cieaie a sense of 
^a n ocu c sipocL Tb^ provide forwaid motion while leaving the amculatiofi of meter 

I 

HK^&icd. Ik quality d their sound is such that a solo sziing bass can still be easily heard 
togt^soBooty. 

As uitfcik ghtsaodi, musical effects are created by crass^fading between naruial 

■djneeud vtnioas of die 

I 

ExampUt, Index barmnnic mix cross fade flrcsni Scene 1, 
n. U (tiideji 2d> 

^^“®c»ictinl^exp I fades out m hannonic mix 2 , then hannonk 1 , fades iit 

Permibe Sounds 

60" iouod-files of percussive sounds are found io this scene. The sounds are 
*^^Upsa the body of a s&ing bm that have been al|arithmically mixed and 

Several vttsicas of very similar mixes arc iadiKlcd so that exposed articulaiions 

«»Dd-filcs will 601 bec^ 

Exmplts, Index 32: rod mix 1, excerpt 

ExmpUs, Index 33; roll mix 2, excerpt 

ExaatpUi, Index 34; roll mix 3, excerpt 
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Noise Sources 






f V 


wod» iin»^*ptBsiO!is of ibe rolling percussive sounds. TTie cWid is * lime-expusni of • 

suing bass* sulpmiiceilo gesture. 

CD II, Saund Examples, Index 35: low noise, excerpl 

An irregular aincKexpansion of a ponion of sound exaii^ index 34. 

I CD n, Sound Examples, Index 35: high noise, excerpf 

Sound Example 35 convolved wiih a burst of white noise, channek reveised 
CD n. Sound Examples. Index 37: pitched noi«, excerpt 

An inegulartime^pansion of a«ri„g ^ sui pcraicello gesture. 

Thft noise sources piovkk a km 

f some glue that helps mask the ^^voi iiyr r kiK* 

eSect" caused by fading files in and out Thrv n™ v. . 

provide disufK^e and space, Ivlpuig to aatc 

sonic environnicnL Fadins heiw«.„ 

* oo^cs With different characrerisne. helps to v«y«te 

quality and size of the space. 

Scene Construction 

^ scene provides the player with 

ight sets of sound-files assigned to bunoos on 
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theMOHfootpedal. 

AD«ai[9leofasouiidset6BmthcriistscciKis£hesetofallpefciissi^v^ Each 

ttflie a poi ts requested, a differcoi veisioa will stait After the sound is finished, the sound 
sd Fill coBtmuc to cjcle through aU its members until stoRied by another button press, 

Sound sets which have icterestuig lelationships are positioned opposite each other on 
in the first scene, ihc hannoiiic motes are placed opposite their time- 
upanded partners alkiwti^ cross^fade effects such as those heard in the examples at indices 

Rguit 62 shows the performance screen for the first scene of Prelude. The sound- 
fihsmaiid their assignments to the hfiD! fadeis are indicated. 

The Perfortiunce 

CD H Sound Examples, Index 39: Prelude perfonoance. Scene 1. 

Curtis fiahn, String Bass 

Listen again to the first scene from the fidl perfomaanccK Figure 6.3 presents a graphic 
the ioflic fftatftpal used in the scencr In most cases the Bve string bass plays material 
^ticn, crconiplimentaiy (o, the composed sound-files. Through famifiarity 

materials, the in^ncDvisor can anticipaic and seemingiy lead the sounds on disk. 

^ lteq» die listtoer wondering where the sounds are coming from, and whether the 
textures are created somehow from the materia] that wik just played. The interf 
sdection of somod sources creates unexpected oombinations of sounds which 
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top of pedal 1 


tppdpedal£ 


gliss mix time expansian 1 
gliss mix time wansion 2 


Iwmonic mix time expansionT 1 low noise plctied ndss 
haimonic mix time expansion 2 1 



pedal 1 pedal 2 


gKramix hctWTd long roMs slopal 
roll 



9^33 mix 1 
giiss mix 2 


harmonic chord mix t 
h^fiTionjc chord mix 2 


low note 


bottom of pedal 1 


fi3lmb(2 
roimbeS 

tiottom ol pedal Z 


na«re 6 ^ Alignment.. Scene I 
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string 

hm 


LOwlfl«todliK 


PfiCitfSfw raJji 


Tmmoiosui 


Cofnputtf 



COtinii 


:20 


/h.nLa| Hm1 \ 

■4—<-h 

:40 1:00 1:20 


1:40 


2:00 2:20 


OJn.aglistinbc 
04. ■ glisc stnetdi 
hMUrnh^nnonctm. 
lu B hvmonic Strata 


Pigur»(,3 P*rfonn»nc« • Scwm 1 


^ ttviroomcai lotenstiD^ for the Linprovisor. 

sound sources in the remaining scenes aie coOftlinaicd in the same way as the first 

*w» As 4eperf(OTiei progresses ftom scale to SC«)C. the texniies become imgt^ 

^OdisoiepedCiissivB. bencli new scene, a few sounds are retained ffom the pievious 
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scene and a palette of new ta^es added. The fourth scene retuins lo the sound pafettt dbtd 
In the firsL 

Analysis 

The meta^stracture of Prefti* craiid he viewed as the 

performance enviromneM. The sound resources offered in each scene do not prcsoiieaiiy 
acaon. rather, they offer a dynamic, petformer^^inrolled sound sprce for iinp(DVisattacL in 
6 »s»,.; u. 

*’**^1**“^"*®'^*^“^- »«<«»*«>«wrierwimprovijebtthbj 

r««s. w 

riintJieswiiidqace. Ar whh trmtiA}iu, ih. .wirir rnnhi... 
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fcr "t8pc aod," ibe most awkward mojneats often come ii tiie beginnings and ends of phrases. 


1 b most cases the performer must wait for musical cues from the tape, always sorreDdenng the 
unaacQC to the mti y ield ing tyranny of the tape, in the Prelude perfonnanoe iiueifacct the 
ewnposer stilJ lias the ability to caiefolly cofnpose dectromc textures but these textures 
bcranc less domioant in perfotmaiiqc. The player has the ability lo niusicaHy cue phrases^ 
aodc^ntuii nshcr than always fbliowing. Spaces between taped entrances can be more 
w^wsivetoik pqrfociDJa:©, and the ends of gestures can be tapeicd to the jnonicm rather 
iIbo at i|i|nmtiiniikn made in 

The ibihty to nxMtkr and mix sound sources tfairing perfonna^ 

uid reUbooships of both the csomposcr and the performer. The sound space 
>*«ras mid] more flexible and pennmable, but ihe composef loses considerable control of 

11* aa of aiiiiposiuon becomes similar to tbe 

hypertext docome^ In this activity, the ootnposer creates the limits of the sonic 

lad lie perfbfmer navigaies a trip thiDtigb it. The result is a collaborative efifort 

OupcerSiK 

9 ^ 








challenges craditioiial notions of authorship, arid composer/ peri bcm er Eclatiooships. 


The performer, while given considerahty more fieedom than in li%lifioQalily 
music, still is bound by unyielding musical phrases. In Preiudt ilie only affect that die 
perfonner can exert on the individual compmer sounds are changes in ampiiiwt# omd sid 
iitiish. These are fomudable oonirols in ofdering and shaping the but Ihe lesuhtDi 
landscape is still considerably fess dynamic than a purely iin|HovisMkjoal one. While tj* 
entire interface «ndd be oagor^cd as d« for perfomia.*^" ibe naiutenf any 

nWD/machine iweractioo is exHeniely limited and ludimentaiy. 

This TdatioiBlup IS n« necessarily a bad It presents a work! of nwsical 
possibiliheswlhcblsbasedtmacollec^ A player c», p«p« for. 

perfoonancebysmdyingtbep^^n^ 

may study a musical score. run - 

devise certain pathways that he feels «e sucoesshil. Once 

foe bask materials are assimilated the ou«K«.-, 4. . 

queshoa ^sliat else caa I do wjth these souioes." 
becomes the driving force to mom soccessful t 


I and advenmresoine perf< 


ofmanoes. 
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Prvlmk pn&sents imuskal world ihat am be known and ej^loied in performance. 


Odc niticism that I have hM in constructing bypennedia interface to musica! stnictnres is the 
Dottonthatpufornieis^ know whai will happen in a piece so that they can prepare and 
pace tbeir [leifcxTnaace. While in Prelude this pirepafaitioii is sdJJ present, it now bcscomes 
nminiJbKlmie^OAa]. One mu^ pr^iaie fof not only the individnal musical maioiais but 
their aod the difiletence in afiect of different orderings^ lelauve volume levels 

ttd pacings. 
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Chapter Seven 


Quartet Improvisatio n s 


Bob “"•'P* taprovlMUon. 

S'." Ir"™*". Eteciric Violin 

B»hn. Boss/ Soudd-files/ Processing 
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combine ifae souod-ille capabiLlties cif PreUide, wjtb tbe hypertext score generatioi] of 
Trmniioas, md 2) to intrcKhicc MIDI control and coordination of cxtemal sound processors. 
As %vk txanfikiODS^ 1 fdt that it was important to develop and explore the muskal 
pouMlities uf the inierfaDe within the cooiext of a group. In this way, new mnsicaJ ejemems 
amMk iate^caied gradually, allowing a process of transformation and powtb lo take place 
vibitnibc ensemble, and in our use of tecfanoloigy. 1 was fommaie to ^nd three other 
fflifiic an s wt» fck sttuilarly, and were willing to meet regularly specifically to explore die 

inustca] possibUdies the peifc^^ These rnusicians were: Quitaiist Boh 

WintElectnc Violiiiist Dan Trueman, and percussioaist Satoshi TaJeeishi. The musical 
ciaitplesin this chapter ait based on rtcoidings made by this group during a six month 
|Kriod&omSeptobcrl9^ 1997. 

P«rfofi»atc* Concept 

The quartet inttgraics improvisadon and composiiioo tn several forms: uadttional 
jr^ihic Docatioo, icju cues, dectrooic sounds on disk, oombinaiions of signal 

P^®*»ingrouti8e^ A major aspect of every peiformanoe is the 

free improvisatioiL Ai any tunc, the perfonucr acting as conductor can use the 
inkiiaoe to introduce variotus con^joscd media into the perfonnancc. Scores and 
foribe pisyas arc displ^ on video screens which are posiiioiied in front of each 
liltt CQcveniiooa] music stands. Some of the scores demand a synchrooixed group 
^petfbnniiioe, other nnsiral material may be very absiracU creating a common mus 
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P#r1bnittAc« S*l-ap 

sair.ulu.fariteperfonn«sv,hifcno(bcingp,«^ 

»lso co™u.r,«te wtuu rt« computer is doing at the tin*, such as playing a particular W 

file, ormcordmgtheeo^mbie for later p^cessing. 

l*reparaUcinforaperfonianceinciiKtes 

iws. praeucing traditjonally notated wwn >hi<^ 

P*“ag«. discussing and nracfii.in« , 

*ra familitr and function as in wiraJ 
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"SCOft* 


S«i-lp 

FiiiR7J dimteb«kuxteii»liet-«i|^ Priority w» placed on 

dctekpo^ « aftxdifafe. portabk and tobiM coofigunuon wbk^ ciiuki be used io a variety 
tfdiAmttpeifimaaeeeooieiis. The oo« rf the coufipiration is the same as lha for 
/Vdadc tpmiik computer, sounds stand oe an external diric drive, and a hdlDI fooi- 

conadkr Ten oto brncfaes are aSikd U die new tet^ip; video display, and sot^ 

FnoCilB|. Th> ■trfaw. k urnltai in I inyn tbe PillBcaDt 

A tilhQdiifjay axmiter ii loactel tt dw coo^xita. cfaanfukg the QMMiaar ctnpiii into 

i npul (he CM be dnwn on aiy television ML This teduoes the quality of the picture 

Vcaiy, ha n de ban h m te only alldfiWde lolutiaf) to onaoiif an inexpensive system 
umber riioeens If aiwlier member j«i« dre band he hMicrily brings his born 

IB T.V, Md ac'R ready m play. 

AB of tbeaemben of (he eaaeitdtk send their audio outputs 10 a pottabte ttxxer where 

^ w toahd s I Mito of MTOl coomdW digjtiJ signal 

“'“’“l^tteperijntBneeiBier&oe. Using external signal proces s i n g frea the interface from 

“‘‘^‘•wdh'txpetBive tasks, as erell as creating a robust, iitexpo^ 

®‘®*“*MT»brtcaoevolwwiihiheenieml* needs. 

The reuiaei retettd lo in this chapter are very liaiilr » 'bore 
•“i ■ frtki,. itefet to Appeadu tO for an example of • UiBlil *<"P ■ 
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I have been using (wo basic types of MIDI devices: d«<ica«w< recoeding nd i«h^e 
machines, and “effects ptoccssois ” In the examples picsented in this essay I have iluee 
looping devices with the ability to record a total of six minutes of lugb*qttiliiy digiul «vii« 
Each device is siighdy different but all can leiday recofded audio forwanis or bmlcwnis, 
once or looped. Sound can be overdubbed on the recordings, creating a dnmatk liyenpg 

technique ««came to caU an‘^coimaladoo -Ialso used tw^ 

simulating reverberation, creating smaU delt^ changing the piicfa of a signal, mdi 
number of other common sonic transformations. The poruMe mixer allows diffemt signal 
toodogsarul processing for the members of In additkmwrnyequipmmtcmh 

member had his own personal “arsenal" of effca processors, whkdi he omtiolW 

before sending his signal to the main mixer. 

Interface Design 


Figure 7.2 shows a schematic of the 


nuisicaJ envifoctineiit widun tfae perfortuoce 


mterface. There are two major branches; 

an area which allows MIDI effea 

dynamically. TT^ functions available on the 

«e displayed graphically at all times. 


scone seketioQ^ and sound sekctkNL Usere is also 
parameters to be assigned to external processors. Uanglh* 


! foot-pedaJ change throughout a perfootano. ami 
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RgurtTJ PidofTiiliK* Eiwlrwwn^ 

Main Mnm 

l?pqB »tr ^ritmrfmt^ ihe mer M fhCB * ctioke of moviltg iPthC 5C0I« 

*eiecttti w (f o« of iw difl«« edtokm c# wiwd-fitef wilfam the iound *cle^^ 

Sovnd S«WctiM Piffs 

H* ten if tfCTinft «tu nch i wikpic coUe«ioii of sounds irranged mio 

fwiet.eKttHicpRs«on|idif{i^ TT* sounds within these sets aie 

*wied ilw^h ite MIW faa^twwIW, wiMiii injected the interiice chooses • 

nentoioBBd^ataidbecmplhytiock. The inKrfice wiU condmie w cyck through the 

“nkn rfikwnia let MwidoniuMilpInybect is flopped hy the user. AMIDl 
^WBusa ctts mtUr jiiw ow Aesounds W) he inixed, end theis tevels to be •djusied in 

Pftfor BUyy 

■tie Wrert 10 loiad selecboo for the qusnet is very sin^ 
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howevftr, a smallei group of sound sets is prestcued to tbe perforn^ ai aay givai 

time. eight sets were prescDied to ifseperfonner illTTiconiy wiy to 

change your sound environiDent was to advance to the next sectiocL Once Jeaving a 
one could not return. 

The uew sound selection coofiguraLion is much more flexible, and is geared towards 

piwntmga more general tool for intetactingia a ftedyin^)^^ TTiere aiea 

greater number of sound selection screens ovenj. but eadi presents fewer lextuiiJ *8. AD 

»reas of tJte perfemiaoce envinminew can be traversed 

Other options and coptroU far a sound selectioo oa^ includes a 

controUer assigned m dyiMimc MTOl perfonnance parameiew; three buaoos de^^ 
conuollingred^ime recoiling and lot^ 

Sound Scares 


tlra stereo souiKl-fiJes can be pUyed at one tiine by tite notebook con^ 

tfodocmg the possibiuty of clicks, or extreme iateocy. As a sound-fUe pl^ a score 

the video display. Rgote 7.3 gives an example of the main sound-file 
P-o-ce^play. - secr^^ 

ttanscnpoonsmgmpMcalrepreseutafionsoffi^ IT. vertical axis does not represent 
po dence between the soond-files, as the sounds may have been started at wiy different 
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Depending on tbe rc4l'tiin& nux, ocrtiiA elcmKiis OQ the screen may not be aodi 
Inpedbimance, sound^filcsiiic mixed in various ways to create cnvirtmineats for 
P'wp ioprovisackn. Tbe players, having experience with the souod*fiJes, use tbe 
‘^“psasinwiBry akt, allowing them to inteiaa with the sounds and anticipate events tm 
*V‘ Tbe scoies are inscriptive mh^ than prescriptive* helping to develop the group 
kDfflvkdge of the musical context in pcrfonnaiicc- 
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This foati^ can be turned on and off, depending on whether Ihe piiycr acting as 
conductor wants to project sound scores to the group at that time, 

Loops 

The ana of *e iiiiefface is de<Hcaied to tie CMwrf (rf a « 

short. looped sound-fiJcs. These files axe leod imo the computex-s memory miembejk,^ 

fonvard or backward at any speed Each loops indefinitely on pUy-back. 

MIDI 

The MIDI page allows the user to sclea settings assigned to the vaiitNis MIDI 
effect {socessors in perfonnance. 


Score Selection 

pwfonnance uiierface coonJinaies several different types of scores 

^S^S^dcuiledcomposiUons msumdmdno^^^^ 

«c»es,to rest cues such as were nsed in 

anyiuiie.in«y<^_ nieeascmble’i 


These tnateriais can be atcfr yaft l U 


■ s reaction lo a given score or cue varies depending 

®i the cue and the ciment activities of , 

tlJe group in perfonnance. In perfonnance, ihe 

scores and cues are 

ctment section of an impraivisaiiaa; not 




variation to the lEusic. As 
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wii TrmskmSt iIk Tnutk^ || lo Dtvigiic 6 wi the curTcnt Iek04re co ibc next m 

Ttciaxcidccticnmofllwifiierficxpccseais laopfio^^ foroon^ltiooal 
coaibaraicA. Mentotof dieaiscmbk ire bee locoociibiite gr«ph^ 
icmiobciKorpociiBdiirioilKimxt^ ioietfacc. 

Kiffc core cm baw a compkldy diSerM iii^ictive t^Kct. Sooie ire jtjst i sin^ 
pi^ som semil pi^ei wlncb ire requenced with i fmxtufe of determlMie ind 

^otemoMe orderiigs. Tlie acore$iod cues cw be oombined with eich other ui 

pofimirectipAfecrfciKicorecMbcfoUowedby ipife fimm i different score. i 
pqioc, I loiuJ ioore, cr I loi eye. 

Beades aindan) oottKd kwo toe are two other generei dines of scores wiihbi 
into: Tire cues." i«l'Ten cy».^ “ftee cum" ire nndoinJy tdccicd graphicil 

*«n5isibi*rephcaa^ Figure ^4 shows jcverel of the 

Pto*l SEMI, kiaj of ihcoto *Tree cires** «e itohoos md tfiissforroaiioos of these 
Atttnct gnpbic scares do ooc prescribe my pretjculir ictioiu, hot serve to 

ptpode icoBMtti it pttfofTMiH* The wMerpreutwo of tbc giiphic syinbols 

^ *i tey lie oooiexiutod n pcftoniM 

‘Tee ciiet” we rmdootfy selected short perforniincedirectk^ These cues cm 
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nke a lopp of saso Isngth aod cootioue looping it, phasing i#iUi others 

dew povoslta textijra 

chill cq^iQslCe 

chick SEillOd BBSS 

.thill quiet sound nass 

IbiA Che c^eture 

jpliy a ilow tai|u 

play i vttiy slew tenpo 

pl^ a aediun ttopo 

airrnipopic sounds 


gMl» 
follcw a± 
follow dan 
follow bob 
follow oatoalii 
follow ah - ppp 
foLLw dan - ppp 
foilw bob - ppp 
plwcaiwtatianal exchanges 
®^*ly fluitt. thin, hit^ and sustained 
i|uict« thin, low and sustained 
tod pointallstic 

qescuris that start slew and ^eed iq? * phrased together 
W gesturts that start slow and sp^ up * out of phase 
W in aaosble gestures that speed tQ» and slov down 
lolltw din's bow for gestural shapes 
W froe iodependant Miodies ^ apy key 
*«t capo 
iitxiihi lioec 
^ ilooe 
ozbiioie 
thin to &VS 
to trios 
a«algoi 


W«ly cedauge short solo* 

?™iijfeed up and slow down, others follow 
^ caduct with gestucas 
■Jtoahi conduct with g^ture* 

«lactniiics accuiailacion 

'woiig tiote* scales 
note- scales 

long high tones on dan ■ s cue 
tones on dan^s gue 
texture change on dan's cue 
__^ teepo on dan*s conducting 


^“reVi Examples rt Text Cues 


Quptef Se^ 
Quirici ImpiovkitHNB 

II ] 




















take the form of soJo w sub-group assignments within the eosemble, gestural cootro), 
texiatal suggestions, or standard musical terms. Figure 7 J lists a ounAer of | v»cdd> m 
cues. This technique turned out to be a v«y successful aspect of the intolaa. The ten 

cues could easily be updated before a performance to add a new idea or to miegnte anew 
player into the interface. 


performance, the pcrfonner acting as conductor can Mlea to display the gnpUc 
sound-scores relating to soumf-fiie playback, (as discussed under "Soond Sdecuon' 

•bove)«.,o display notated scores and cues irernfc^^ 

Tracing Threads . Vocabk Vamp 

Voice. 


Examples. Index 41 . Voc«4/e Vo«p (1991), 

^^odsecboashmm -^videddtem.tofb..e.sptosetestotes 

fttm the opening, crashes, active vocal texture, w. 

textures from the mirkfle of the piece, and the long 

OMling crescendo. One exe^rTV ^ 1 

P “““Resound looping page allowing me to 

“«i>-Kwanj. The remauung excepts were 

organized inio ^ 

* page. Since the Vocable Vamp is 

^ofigiy evocative, yet laclcs a 

w sense of nuuier, it has successfully found its w^ intoa 
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number cT diffbciit imisiaU dtuatioiis. Tb^ exaEnples wlU M oaly iUusoate the use of 
souodr^k^ in injprovUaiofy siti]atioci&, btM also deinousiraie more of the group'& signal 
processuig ind loopiiig vocibuUry. 

CD Q, E^ampUir lodes 42:ViftabU Vamp nUs excerpt 1 (l/tfc/97) 

Eeneaiii a sparse violin solo using tbe “wa-wa'* pedal, souDds btno the **01X511^' tcxtiuc set 
play. Tbe percussionist botds a steady beat with brushes, adding raodom accents along 
with the voice. The bass plays high ponctuaiing ctwids. 

CD li, Sound ExumpUs, Index 43\Vocub!e Vamp mix excerpt 2 (11/21196) 
lo this except, I vafy a fooipedal speeding up and slowing down a sampled vocal loop. 
Tbe vidbn piays low sidpotuktUo loocs, manually panning his sound with another 
footpedaL Towartfetbeendof the exceipt several other Icxips of tbe violin so^ 

and start to emerge and pan. 

CD n, SounJ Examplei, Ind** 44:VoeabU Vamp mi* excerpt 3 (12/2<W6> 
Thisexeeqx stuis with (be percussioiiist playing “laUdng (Jnim." He is sampled wdule he 

pUyimd his sound is looped forward in one ear and baclc?«tKl in another. Tbevexal 

sounds fartft>in quietly mining with the low drum tones. 

CD II, SaBRd ExampUs. Index 4S:Vw«We Vamp mix excerpt 4 (1/29/97) 

A knider example. The bass play low woes wiih diiionion while tbe violin and giutar take 

raucous high cnck-and-nill solos. The peicussioiiisi blends with active vocal lines taken 
ftom tlK mkhUe of VocabU Vamp. Towards the end of the excerpt, I fede to crashing 
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voca] sounds on (he coii^Hiter and begin a low bass figure. The pcrcusskmist maidies the 
lapc sounds by playing on his crash cymbal. 



ngvmjjb 


Tranquillity tfi Chaas 

Threads of alsoin^mrioe wi* iinp«vis.UoQ. aod so^ds oe disk. 

The Efface allows aocM>Ie «, collaborate b composition of the* inaierialsMd 

nrosba,fmgmea.whicbmakeopthen«u^.„p^^^ 
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cjiccqjihigUigliis i coclody wnncfi by Bcb W*rd astitkd, ■‘Trant|iiil% in Chaos’’ (Ftgiirt 
7.6), la ibt couise of oor devdopiorat this melody became a vehicle of transfocroation; its 
simple cktrform allowed us to fiiat begin exploiing some of the many other pofonnanoe 
possibilities offered by tbe 

CD n, S^umd ExampLa, Index 4^:TranquillUy In Chocs excerpt 1 <9/19) 
TTaiexcciptii drawn fifora one of our fimitEbean^ We laJte only standard 

Ubemes. IS one would take with a jazz 'lead'SbM." The idoUnia embcllislies toe melody, 
w ill nxwt wito his inteipieia^ 

CD n, Sommd ExampUs, Index 47iTran^uiUity in Choas excerpt 2 <11/24) 
As I hop a low drone iod drum oo iny bass, I am mixixig precoenposed sound-files of 
iico sni^^ass chords chosen at random by llie interfaoe, 

CD n. Sowuf Examplu. Index 4»:Trttnquaiitj bf Chaos excerpt 3 
b itiiseuetpi the vkdiiust pliys Ibe melody thiou^ a “hannorawr," 1 play low sul 
pooiktlh Imss Udcs wiih levertotton. cuing sound-files drawn ftom my composition 
•'Nigkmcnr As the violin repeao the melody 1 begin m »«y *»* in samples of lines he 

piayed in the previous section of the piece. After the secood repeal there is a short 

c^TOposed of several oul-of-phase loops of violin mdody. 

listen iga»n to the sound example from the beguming of the chapter. CD Ds 
^xanpUs, Index 40. This example starts with dniinnuags ctd-UgnP vioUn. and recorded 
sounds of cymbals spadalized with a biuaunl filter- dnimndng breaks down, 
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are left with only the soiiDd of rapidly puming segment; of sampled dium loops. At abooi 
this point (about one minute into the example) the easemble was cued to play Tnwfluiffiipp 
in Cftoar." I begin to drone on a pizzicato low D. ulUroately san^^ling myself and ptiying 
tteihythimc line backwards under tire ensem^^^ Tfte violin and bass begin to bow 
logethet staniag a long “accumulation," building for several minuies Fading dc 

accumulation. I start a long gUss down to a low Dpedaltone. Tbe low moe is sampled and 

sustained under the group. As the violin begins the melody, 1 fade in pre-compoied 

sounds ofsiringchorts and play pi^Mocoumerl^^ After the second repetition of the 
-lody,quictlcK,ps(tonva„landreveme)ofthem^^ 

g ounds are the sampled string-bass drone played down an ocuve. Note that hem 
ftliecuefor there is a coordinated gestore of nB»rtyfiw tn;ii.«« 

««^«>«>esumoftoemcIody. Hftaisadearexantptoofhow.scorecuescan 

"present the end-point or goal for in^irovisadoo. 


Aaalysis 


This inteiface coordinates the t 


■ process-oriented representation of musk in many 
ways including grapWcaJ scores, indetenninate, 
with descriptive graphical i 


= notatton. prose, and composed sound^les 

ores. '^*ttionsoftbc“oondactor," the player “driving” the 
roterface can togger determinato, ^ ^ 

addition to composed and programmed. 

and discussion within the ensemble ( 


! sequences from the computer, b 
‘ music was a result of eollaboranon 

a period of time, developing a group approadi to 
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the stjdtulus cf the intet^ce and peffonnaoce la geoeraL In this way the i]ieta<oinposition 
successfully intcgnies techne^ogy with oral uansmis^on, aura] transmission (both in 
playing and the kamini of satind*&ks), detemifiiate and indietemimate musical notahoo. 
Theextooitof the meii-conipositkHi Is the sum total of the material and the ability lo 
traiisfomi. feorder and cembine II 
CoDClnsfon 

The generality of llie pedormanoe inteiface for the quartet begs the question: *ls this 
a fx*nt positioti Of a tool?” Many aspects of the intcrfice do function as a sophistkated 
performance iDol, The Mn>I ini|rieiiicniation in particular raerely provides a sinqik 
for the task of changing pccs^ on varkais oitcmal devices. The sound-fiie playback and 
mixing capabilities automate sequences of musk and allow a simple level control ^iparafus. 
Score display facUiiates communication berween the performers and helps ehiQiaate the 
“shuffle" of playm searching for sheets of rtitisic during a perfonnanoe* 

Beyoixl Thfts<* convenkfices, several dungs separate the final quartet perfannaoce 
mteftefroniasin^ktooJL Fint, the sum total of raimcaJ nnateria^ 
structure: composed sound-files^ notation, graphics, text, dsp settings, leal-tune procosscs 
etc* Second, the encoding of specific processes and behaviors into the compuier mtcrface: 
the wiys tiuc sound-flies or score* sre sdected, the ways that the interface acts ooder 
specific conditiOTS. the that sounds fade, the ways that roateiial can be combined. In 
this way. the sum total of the musical nuterial. and the behaviots encoded in the interface 
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in 





become the scope of the meiarcomposittoii. 


The interaction of tediiiolog>' md human iuteractioo akii^ with a highly 
coUabOfalive selling has made this by far the moa rewaiding musical activity 
The interface movaf the group in new ditections, aad the memben involved each other is 


musical ways with a result that none of us could have anticipated. I fcel as Lany Aaaia 
did when he desciibed his interaction with the "New Music Ewemble" duiiog the 'tiOc 

sionning" session witb “ ^Y**'*' can do in a "brib 

of my work as a f 1 s creativity as a legitinuite tm 


Austin, from ‘‘GrouDs” 

roups {Source 3/1, 196SX 1$, 

Seven 

Quartet ^provisationj 
til 







Chapter Eight 


Conclusion 


Tbc Soclm] ConIfKt of Cofapotcr Music 

The histoncal shift from nuihi-user facilities ID pcfsonal oompmcis has grtiatly 
jpclal cofttcsi crfoomputcf music composition. Inshiutiooal multi-user 
systems supported ■ commornty of composers who wot forced by necessity lo develop 

□cwmittical works in public. WMie this may not lave aIwa3^boeii Ideal 

unique opportunity to observe aodleam&omi^ Wbaioiher 

siniatiofl in musical hssiiOfy could have brought a room full of composers together* 
shoulder-to-shouldcr* day after day, each taking turns playinK sk«*cbcs of over a single pair 
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Coneiuiion 













of ioud'Speakers. 


With the advent of poweiAil home-compuieis. many composers left the piMy- 
studio and mumed to a private development process. As institutional convuter music 
studios began to decline, a significant aspect of creative exchange in the field was lost 
Composers can now communicate through recordings, the internet, special interest mail 
lists, and streaming audio world-wide-web pages, however, this extended virtual 

coihmunity does rKH have the direct unedited exchange 

facility. 

Another significant change in the social context of compute 

inovement fiom desk-top, to mobile computing facilities. Portable technology allows the 

facihdes of the composer’s studio to be easily trasnp^^ 

simations such as rehearsals, and performances. This allows an organic integration of 

technology and established social musical processes that was very difficult or impossible, 
with more cumbersome equipment. 

to ihe .b,tay to ni., ^ ^ 
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maii a significant change in the technology of musical communication and the cultural 
context of computer music. The musical exchange between composers that was lost with 
the decline of muliti-uscr systems is more than compensated for in the ability to ic-join the 
musical community throu^ nnobile computing. 

Modelling Musical Interaction 

“Interactive computer music systems,” arc, according to Robert Rowe, those 
whose behavior changes in re^)onse to musical inpuL”^^ Inherent in Rowe s view are 
complex issues of computer science, relating to concepts such as “machine musicianship.” 
Several of the works examined in his book aim to construct systems which evaluate 
“musical input” by “emulating human musical understanding.” Rowe writes of the goal of 
“programming a computer to exhibit human-like musical aptitude, stating that this 
approach will have a broad range of applications and utility.*^ 

The performance interfaces described in this essay have been predominantly 
cmicemed with designing materials and computer instructions to aid a performer in 
improvisational contexts. I have not attempted to create algorithms which spontaneously 
compose responses to performance gesture. This approach has resonated successfully with 
both my identity as a composer and as an improvisor. In preparing materials such as 

Robert Rowe, Interactive Music Systems (Cambridge; MIT Press, 1993), 

77 Ibid.. 3. 
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Scores, sound-files, text cues elc* 1 am acting in a familiar mode as a composer. In 
programming compositional algoriihms for performaace 1 am drawing upon yean of 
expeiienctwith computer-aided compositioiL The structures are teft open and fletfek to 
allow for pcrfonBince freedom in improvisatioiial contexts. 

Wlute die perfoimance interfaces described in this essay 

processes which may create uneKpecied residts, I view this is an issue of composhkiial 
acsthetksiatlterthinaa“mtereciive”f^^ My intent is te keep musical espression and 

tenetkm in a human domain rather than endowing the computer with *^uman-like 

musical apdeude.** 


have attempted lo model the cxmiexts of nujsical imerainioo 

P«ocessesofinteraction. this endeavm I am inspired by Edwart Banet's app^ 

desigmngediteadCKirf systems by modelliag dte coote^ 

of learning: 


•^....it malces sense to ttu 

“tier to model obser^eKS.^’^ ** ^ 

programming for hVDothetSTJri^IfV* Mt^onal environments rather than 

dict^rasu^ve^CSSf 

i^hanism, then it can SXfinLl ^ U flivcfsity as such a 

xtotraUoo, groups “ i“*3«nic«iirc. an 

auo^. gildings, classrooms, «ltegiances with one 
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wfaicfacanbe^orslioitklbe a modd: 


Where is educatioci is this meiapbot? Edacatioo rcmaifts where it should be ^ in 
(he hunvio do™in of sharing ideas aaid infomijiiion tfaroi^ ihc medium of 
la&guage. Educ^on docs not sit in a black box. Education is not hardwired in. 

Edocaiioo is not algoriihink. Since each of you reading this paragraph has a 
different perspective on the meaning of “cducaiioo" and ^learning'^ and on the 
process inverfved in ^getung an education,” think of the hiisiris in trying to capture 
education in i pirograimiabie function, in a dispiayabk object, in a teaching 
michiiie.* Bducahon is a vinual realm: a "'being in caence ^ effect but fact 
(Webster), addressable, and only represented in part at any tiine, always a bigger 
coocqibon than we can accoeiiiwdaic, yci because of its fullness, always enlarging 
wiui$eirer atieinpcs we make to embody it m faef^ 


Tleoiigh tbe rocta-compositioewd computer interface, musical scores and prose 
cm model tftabl tfN^ nwdes of perfbrmantw coordination, digital signal processing can 
[node! tbe mouslic chaiadteiisiics of vanotis perfonnance spaces, sound-file resources 
cm ii»del some cnvifoontefits within In additioci, the compater am 

extend oocuexts allowing die kbstiaciion of coovcniioiia] Linear scores and 
perfonnance directions, "Impossible’* acoustic situarioos, the extension of mstninwntal 
ledmiques and cbaiacieristics, and fantastic imaginairy environments to LuhabiL Still, 
concepts such as “musical inferaciioft," and “musical uodersiandmg remain strictly in 
human dornaift 

This approach also draws upon the concept of “intelligcnoc amplification as 
piesaitediD dttpiM two: die (csources offered perfonne« m real -oroc extend theii 
capabilities and options during performance. 


7, 
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Compositioii, Improvisation and Meta^composition 


MoU-cxunposttiod cncotnpasses many d^trent modes of iitfeniction with 
technolo^ and one finds tumself in a cycle of compositiocit programnung, pedonnaoce 
and evaluatioiL Tbese mode& mo paialld to tbose of theocetica] pr^iaraiidfi» pncucc^ 
performaocc and listening for an improvisof, and me cofxiplliiieaiafy aettvities fbf tbe 
composer/performer. 

As with unpiovisatioii, * disciplined approach to meta-con^Ksitioo create a 
process of constant preparation and niusicaj tefinenwit. The progression of one’s the 

naisical Ufc IS encoded in lire (teelopmeiH of the interface, as m«! 1 as M traces of 

recorded petfonnances. The computer becomes an intelligent, dynamic tool for 
navigating the spontaneous expteaiion of musical space. 
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Appendix I 


MINC Mixing Script 


Here it lie complete MINC script for the tape part of VtmalDrntfor Bats 
this scrip, 1 conmosed onJeriiig of 57 sooml source Mes is 

19 miottt mix. The scripts used for each mixing senes were customnedfw that ineta- 

rf YmprtcitMin thk jufi scfVf^ tD kUysUatc tbc gcjiwal appfOBwi used. 


«reid(25t) 

op*aautf ile( M 

/• »t attributo* tor tlw mise */ 

trinc,£4ctor ■ & 
traiu,jihi£t . >0 

tracltliJiit -Li 
tick • .1 

/• Ht aecaptabLa rang** for aactiofi attribute* */ 
MCtiOBBijI * 10 

sactiosoax ^ SO 

MCtiunrang'* ■ aactionaiax ^ *actiGiioi*i 

filMdo « 1 
fllaaar • 2 

flUrang* ■ £ilaB»c-fil«l« 


irOiiedfila par 
^aaa « 3 

asin . 1 
2 


letar* */ 


fill an array with rafarenca# to #ach Bomdfi a 

acc^tabl* *pUc« duratians, */ 

array formatJ afnaaes «in. chitfihp max. chunh 

1« . Io«i_*n-yl0, '' 

■/ramiraa/Soyr>d/crb/baamxa -ty-tch* ,20,30, 

Vramiraa/Souiiia/orb/bwsmi -/bat *tretch',10^20, 

■ raj/ gm i Ti^ ^grb/ba aenii xea/bat ■ 

. /r<«Li«*/Somdrcrb/ba»8mix.s/^ ' 

•/raaiirei/ScHifid/crb/baaamix«/t i 

.,!!!7™/5B«nd/=rb/b«ie»lx«f/b»e..Wetcb ,lo. 


ChapiarEifht 

CokIusiod 

125 









V/^raiiurez/Soijnd/<:rb/baa«iiiix**/bBt **tr«ccil' , 25 . 45 , 


/raiiiir«3 /'Sound/crb/baaflaixe*/(IroiiaC*,li, 30 . 
/ramijrez/Sound/crb/bas^ixes /dron#C", 10.30. 

/j:ami ret/Sound/erb/b«fi*aix«8/dron#C - . 0 . 10 , 


/ tenure z/Sound/crb/basamixeA /ttcr&tcbftft. scretdi*. 15 , 20 , 
/ rani re £/Sound/crb/bitB«nixes/bat. et retell", 10.30. 

/ rami rez/Sound/crb/ba«smixea/bat. atretcti" .10.30. 
/ramirea/sound/crb/basBTiilxaa /ficratchM. a tret di" ,15,30, 


/r and rez/Sound / erb/baaamijtea / tapatrateb. »ix *, 3,4. 

/ rami raz/soumd/erb/baa smixea/tiiaaiBixlO* ,3,5. 

/raauze z / Sound / erb /busmixe a / acre t ch«a. i t ra t ch *. S, 10, 
/rapdr*z/Sound/crb/baa«iux*a/tijaBBdxS^,S, 15, 
/ramlreg/Souad/erb/ha»nmi3i;*M/r imjwiii S, 15, 

/ramiraz /SoiHid/crb/bassiiiijcaa/acratchea. ttratch* ,3,10. 
/rainirea/Sound/crb/bassmixaa/tiiMiiLixlO", 3, 5 , 

/ramires/Sound/crb/basaaiixM/sera tchaa. stxatch" ,5,10, 


/ramirez/Sowid/crb/baBMuixaa/dronac-, 3, S. 

/ raaaraz/Sound/crb/basMBixas/droneC’,10 20 
/raadraz/sound/crb/basaadxaa/droTiamix-. a 10 
ramiraz/sound/crb/baaaniixaa/aulC. at»tch*,i, 10, 

/raaurez/Sound/crb/baaaraixea /dron«aix", S, i, 

/raairei^' 

/raadre^S^S^ "' *' ' 

a*airaz/Sound/crb/baiBmijt*a/proceaBl* a lO 

r««ir«z/S«iad/crb/b«Mniix.#/b«t.«tr*tel.-, s' 10 , 

v^"* jf ‘ .2,3, 

*^r.x/So««i/crb/bM8mix««/ti^x5 •; 1' J i 

r^re,/Sau»d/«b/b„«.i*„,tS*7-'ri ’ 
So«nd/crb/b.,.ai*e,/tS*8.'r 
r-«zr.z/so™d/.rb/b,«^„/,~:*^";_ 


4.0, 
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*/r«airwi/Sound/CJrb/ ,■wnd2/b«s»/lowC', S, 12, 

■■ /yMnlrgi/Sound/ yji' ft/drofl.cC" t (! 

*/ratoiroi/Sotsod/crb/ ,*ound2/bi*Jis/louC" # 

• /rdSLirM^/Sound/cxb/bBBKttiX'VS/df'onsC*, iSt 30 1 

* i raotir*! /Sound/ c^h /b»» »iix«a /dronaC *, 35 ^ 55 , 

Sound/erlj/bM*mixa*/drcsn*C", 100 , 120 ) 


/■ imtialiution */ 

track ■ 1 

/* Bu array i* 2S$7 */ 

{il« - 

fidwtialfilaal 

i* urriy nuabers*/ 

Order « 1 

aggregate ■ 2 
treadock ■ 3 

treoapositicn « d 

for ti*0;i<tracklieiit,j i ■ i+l>pot^*rrayItracklock.,lipOI 

/* e*t ftouad file order *f 
for tfUe ■ Of file < £ile*i fil* • £ile*lH 
inf lias I get_errey (0 1 f il« •pereme}) 

pu t,arr*y (aggregate .£ i 1 a, 01 

put,,err-By< order, f ile^ 0) 

} 

/•write other rt. tafo */ 
eethsader {tracXlini t) 


- £iie+lj{ 


/* chooie file order poeltiona •/ 
for (file * 0? file < filea; file 
/* randop order ■ / 

/•poeitiou e trunc(rBndofnl)*£il^i » 

while(get.^rey (aggregate*E»oaition> > pe 

crunc (randoeS) •£ ileal 


/* coi^wBad order */ 

Haitian - file 

put^array (aggregate *poaiti^* 11 
put_array i order t file*poaitiahl 

J 


outaXip * 1 
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i 


- X 


lastfilQ 3 D 
lapflag = 0 

/* loop based on diLfatlon */ 

/* while (outs)tip out_durJC*/ 

/* loop based on set of files */ 

while {lapflag < X)( 

f - 0 

filestart = lastfile 

file_liinit - ta™c(r«idoni{P£il«raiig»+*S5>+fil«ttifi 

lastfile - filestarc + file_XijBit 

if (lastfile >. fiiee) lastfile • files 

sainfaotor a randoai{ J *. 5 
trans_range - random (J *tranB_£actor 



/ set section values */ 



i * files-l 
lapflag - 1 


J 


if i . 

tlie m CfAt ATirSlV { 


* ffet_4xrav (order H 1 



fchunkmax—cbimlau.nl + chunkaiji 

•tiou > dui-lOJt duration - 

f nt v^ J A k ’ 
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trto*p » 9 »t_arTay(transposition, fl 

ifCfil* >- 10 U fila <• 15J tranap » 1 

if (fil* >• 3S fct fil* <“ 34J transp —2 

/•if tfil* > 30) transp ■ 0*/ 

tflag • 1 

if (tranap < 0> tflag » -1 

if (duration < 1) tranap - tflag * (trunc Uandl) 
pan * randonit)*+ ^1 


* tranap ■+■ -51) 


/•ganarata playnote for rt */ 

playnotaa* track, ril*+l,oatBkip,in»kiP- duration* t-U, 

tr anap , gain, at tack, dflcay, pan } 


/* lock tha track until tkia sound ia deiw to pravent V 
/* elicka 

ndtiaia •* outakip+duiatiom 
irtMtenjl[andtiJMl ^ 

put_array(tracklc3ek,tfaek,«idtima + *023 

/* apaca makar */ 

/* * TiMiiiKiF"™ outskip incraflDent 

/* f ^ i~> wt tn'f MW outakip incrwuant 
laax - *S 

■in ■■ • 25 

•kipranga = duration * (lAax - nin) 

■inakip » duration • min 
outakip ■ eutskip random U 

/* ckoosa track ■/ 

< g«t_ar*ay(tr«ciaoc)t,er«ek})t 

track » track+l 
if (track > trackliinit) t 
track ■ 1 

out skip ■ outakip + tick 

} 

) 

i * ± * 1 
£ - € + 1 

if C£ > fil*_li»ifeJ f • 0 

■actioncnc ■ outakip - start 

} 

J 

/* write til* fila */ 

■atouc filaf/ra»ir«*^ tm^ f crte/«ix *) 


% of duration */ 
1 */ 


* skipraaga + wlnekip 
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Appendix II 

SenseTalk Script Example 


F^owng is ^ (^ampie of a SenspT^k ^ctipi used in programinuis the intcrfm for 
^ ^ deigned cboid progresiioo ii read and anajrad 

tiansitioQ uble for use m generating new chord piD^toos a 


<« <<X5CX3QC< ««3aQoac< «< <acxxxx<«« 

—Wie script ©f Urtiqiw Button ^on&Iyzft- 
» >:»XXXXX» > »XXXXX» » >XXX3IX»> » 


global «ialyais_^ta 

OPintAlnBrs 
put 0 into ■couot_J2 
put 0 into Gotint_3 

put anjty into »uarotty _2 
put vapty into stanmary^j 
put into •naly*U_(i4ta 

- cu„n„t.v». 

^■-ai4Miili.ry '*"***^_i*8t 

>rcp,« «ith 

put word 1 of it ^ 

put la*t_vaiiio ££ repaat 

put curront^vAlue b return after aiawary 

put iie3rt_valuB 

end repeat ™^*^«ifit_value 

aort fliH Hqi ajy 

r«pa^ with aach li„. „f 

^t word 1 af it into 

put countS Of it than 

into eoinit^2 
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thm. 


put 1 Into flag 


if C «>rd 3 of it 

put eount^l **■! into count^S 
md if 
«d if 
■nd ropaat 


put 0 into flag 

riput *ach lino of 

if A * woird 1 of it «b 4 B « woxd 3 
■od r*f»eat 

if flag ■ 0 tlwn swit A tft B esofunc.S 
put 0 into flag 


of it 

rattim after sia»ary_2 


tap«t with *aoh lina of iiMiary^3 

if A ■ word 1 <it it and B ■ word 2 of it and C 
then put 1 into flag 


word 3 of it 


Bju XVOBAl jr b_ 

if flu • 0 th«i put A W B it C ti coiintj it r*tutB aftur 
ftii^earv_3 
put 0 into coimt_2 
put 0 into count_3 
nd repeat 


— uMa^la analyaia probabilitiea 
repeat with each line of aumarv^S 
put word L of it into A 
put word 1 of it into B 
put word 3 of it intO' C 
put word 4 of it into hit* 
rtpaat with each line of aumaary,^ 
if mm 1 of it - A «»d -orf 2 Of 

put %»rd three of it into total^Jiite 

end repeat 

I»t hit*/tot«l„hit» into PROB d-t. 

mt A iA B Ai C U PFOB AA toturn «ft«r 
and repeat 

put aaal^ia_dat« into field anal 


end ibpuseup 
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Appendix Ill 
Lingo Script Example 


Tl^ following e^nipk is a Lingo scnpr used to iaitialize a new sound paOeoe durng i 

p^oim^ of^re/u(fe. Similar code piocwds each Director animaiKw f^ 

sound file selection m Prelude and the Quartet impmv iariAn^ iMiusaiiw 


on ant fixfrAae 
global path 
global thaoffflftt 
global aldi_grain 
global count 
global filaa^active 
global file,jnax 

global thaVoll 
global tbAgoI2 
global tbavoll 
global EheVoli 
global playing^l 
global playiagL,2 
global playing^ 
global playljig_i 
global playijig_S 
global playing^® 
global playing_7 
global playing^# 
global chaLaatl 
global cbeLaat2 

gLc^l nev£raa» 
global thaTexturel 
global theLeftowal 
global Cha!Taxtura 2 
global tJi*Loftovarfl2 
global thaTwcturol 
global thaLeftoversB 
global theTextura4 
global EhaLaftover *4 
global thaTaxturoS 
global thaLftftovarfiS 
global thc^Paxturag 
global tbaLaftovara^ 
global thaTextura? 
global bh«Laftov »«7 
global theTaxturaS 
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globU, tfaftLttftDV«rii8 


—SOI]HD ASSIGNMENTS 
if (xMwfrww ■ II tli«n 

put *SCEKE 1 * updating aoundx aaBigziBiencs” 

--button 1 

put "gUBMut^T/Vairi" into thaTwctural 

put •gXia*piJt.T.Vari^£ilaa_I«ft* into thaLaftovwcal 

—button 2 

put 'behords.T.Vari* into th«Te»ctttr«2 

put •bchoT<U.T,Vnri„fii«_l«rt* into ti»Le£tov«rs2 

—button 3 

put into tb«Taxture3 

put into tJaai^ftovarsS 

“button 4 

put 'mit" into th«T«xtui«4 

put t * into tbaLa£tov*r*4 

•'button 6 

put *gliB«Bix* into thnTextureS 

put ‘glU*aix_fil«^l*^f into thaxattovarnS 

— buttfiB 7 

put •hchoriB* into chfsTaxtui^afi 

put 'ticbortin.filan^lnft' into thel^af tovoraS 

— button B 

put -i«i 9 _^roll" into t2MT«sttujra7 

put -l«iQL^Xl_£li«a_l«^f into tlwLaftovnrn'? 

— button 9 

put 'roUa* into thaToxttiro& 
put *rolin_£il«n-l*tt' irtto tlieLoftovorfS 
Mt tbo forocolof of nprit* 11 to 2ifl 
put A into fwwfranio 
and if 

—put tBarnatodidilr "noutanp-l 

put 1 into updatfl^^ain 
put count 4^ 1 into count 


i£ count >9 Midi _ffrain then 
—put li«rM<fciidia.l.‘noBtainiM into BOt_ju.iai 
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put hmreadaidifl^l^'RostdJipM into 90t_midi 
*-put got^idi 

if {word 3- Of got^idi t IS2[ than 
put word 2 of got_niidi into thsbutton 
put "button* Stk thebutton+1 
if thebuttou ■ '0* then 

i£ filee_active ^ file_inax then 

99t the forecolor of eprite 7 to 113 

updatestege 

preaal () 

else if the fortcolor of sprite 7 • 5 then 
Bet the fotecolor of sprite 7 to 113 
upda teste ge 
pressl4) 
end if 
end if 

if thebutton m then 

if £il*s_ective < file_iiia 3 f then 

set the forecolor of sprite t to 113 
updates Cage 

pr«Es2(} 


else i.£ the forecolor of sprite 8 • 5 then 
set the forecolor of sprite B to 113 
updates tags 
pr«sB2 0 
end if 
end if 

if thebutton » - 2 * then 

if filea_afftive < then 

set the forecolor of sprite 9 to 113 
updates tsge 
press!(} 






set the forecolor of sprite 9 to 113 
updatestage 

presfij{) 
eivd if 
end if 




It thehutton ^ ^ 3 - then 
if filfl»_active < filejM* thea 

the foiecolor of sprite 10 to 113 
updatesteg« 
presa4(j 

*®'^*'* 10 - S then 
^ torecolor of sprite 10 to 113 
updatestage ^ 

presa4 (\ 
end if 
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•ad it 

if tbfifautton * ■4" then 
Ht til* £or*color of eprit* 11 to 113 
UPdatutmge 
(i 

end if 

If th«^tton » *5* th«n 

if fil**_«:tiv* ^ thmv, 

••e the forecdloi^ ot •prtte 12 to 113 

iipdetcstagv 

px*s«6{) 

«1m if the forecolot^ of eprit* 13 « 5 then 
Ht til# forecoloE of tprite 12 to 113 

i4pd«t*Bt«g* 
pc»«6 () 

end If 
■nd if 

if thahutten ^ “5* then 

if nimm^activm < £ilej»x than 
Ht th* foEocolor of eprite 13 to 113 


upd&testage 

11 ^ ^ 
•iH if the forecolor of sprit* 13 = 5 then 
Ht the forecolor of sprite 13 to 113 
updaceeteg* 
pr«*»7(> 
end if 
end if 

if thi«liuttoo » '7' then 

If than 

wc tfaa foiefiolor o£ aprita H to lU 
^pafic«ltss« 
pres»B{) 

alt# If th* foracolor of aprite 14 • * 
aat th* foracoloi of aprita 14 to lia 
i^datestage 

preea^U 
end if 
end if 

If th^tton - *i" then 

if fila»_activa « filajiM than _ 
aat tba foiacolor of sprite 15 to lia 
Updeteateg* 

foracolor of sprita 15 - 5 tuot 
tmt thm foraeolor of *PTita 15 to lu 


updates tag* 
pr*aa9() 
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Bja^ if 

end if 

if tbebutton - "9- then 

s»t the far^olor of aprite If to 113 
lipdatestage 
pteaalQO 
end if 
end if 
end if 


if (word ; of . 118 j 

put vRird 3 of got^nidi into tbeNexti 
if alw(^N«etl-thela*tl) > npdate_graijj than 

BBoothBiidarfthaLaatl,theNaxtl,1) 

put thevf^Ktl into theLastl 
end if 
end if 

f OtW-IODI . 11, than 

^rd 3 of gotjaidi into thaHaxtJ 
into thal^nu 

end if 


IE playiBg_l then 
if iwt soundbusy(l) then 

end if 
end if 

if playing_2 then 
if not aoundhusyti) r>», 

•« tL ebolMj 

r’L'ss'- ‘ 

end if 
end i f 


if playingj then 
If not eouddhiLeyn) then 
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put ^r»yCtJ»T*itture3* thel«ftov*rs3J into ehoiq*_3 
tct the voliiffle of aound 3 to th*Vol4 
iAmd playfile 3*peth & ohoicO 
put choic*_3 
eod If 
end if * 

if pliyina.i then 

if not eoundbu*y(4l then w - 

put ■preylth*t»*tare4,ti»l^£tcnre«4) into choie*_4 
e«t voluii* of sound 4 to the:Vol4 
sound pleyfile 4,path k clioice_4 
put clu>ice_4 
end if 
end if 


if pleying^^ then 

If not BoundhusylS) then 
put a pr ey (theTasctui' i theleftovetsB} 
eet the voLim of eound S to cheVoll 
sound playfile 5«peth k cboice3 
put choioe_5 
eed if 
end if 


into ehoioe^ 


if pl«ying_6 then 

if not soundibUiSy (61 than 
put spreyItheTexturi4, theLeftovereS) 
set the volumi of eoiind S to theVoll 
sound playfile 4 1 path k ehoice_6 
put dhoice_6 
end if 
end if 


into choice_6 


If plsyi!ig_7 then 

if not souiMSbuayt'?) then _ 

put spray t theTeatture7 1 th«L* f toversT } 
■et tb* voluaie of ^ th*Vol3 

sound playfila ?.E»ath k choice-? 
put choice-? 
end if 
end if 


into choice-? 


if plSfying-B then 

if not ooujidbusytil then 

put spray C theTeatturel i tbaLeltnvorsBJ 

set the volume of sound 0 to theVolB 
sound playfile B.patJi k choicc„a 


into ehoice_a 
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put choice_S 
end if 
end if 

end 

-Repeat frame indefinitely 

on endframe 

tha frame 

end 


CJvq>iierEi^ 

Cooclusion 

m 
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